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FACT SHEET
The six biomedical research projects of the Cross-Border Cooperation Programme 
Italy-Slovenia 2007-2013
3Il volume raccoglie gli atti della Conferenza Biomedica Transfrontaliera tenutasi all’Università di 
Trieste il 27 febbraio 2014.
L’opera è redatta in tre lingue: italiano, sloveno e inglese, avendo come scopo principale 
raggiungere una platea multiculturale e multidisciplinare più vasta possibile; fanno eccezione 
alcuni contributi a carattere prettamente specialistico. 
Tre sezioni distinte seguono l’iniziale presentazione degli obiettivi e delle caratteristiche salienti 
della Conferenza.
La prima sezione raccoglie la descrizione dei cinque progetti biomedici finanziati dal Programma 
per la Cooperazione transfrontaliera Italia-Slovenia 2007-2013 – Trans2Care, Glioma, Mina, 
Pangea, Proteo e Sign, per mano dei rispettivi Coordinatori. 
La seconda raccoglie i contributi tecnico-scientifici, a testimonianza dell’ampiezza e carattere 
d’avanguardia delle competenze presenti nell’Area transfrontaliera. 
La terza parte raccoglie alcuni articoli che elaborano e approfondiscono i temi politici affrontati 
nella Conferenza. 
La vivace discussione cha ha caratterizzato la Conferenza ha riguardato la sentita necessità di 
unire le forze per migliorare la qualità delle ricerche, da una parte, e l’efficienza nell’acquisizione 
di fondi europei, dall’altra. È fortemente sentita pure l’esigenza che i decisori politici siano 
maggiormente consapevoli dell’enorme patrimonio di competenze umane, esperienza storica 
e infrastrutture materiali d’avanguardia presenti nell’Area Programma. Un patrimonio che 
dovrebbe essere sfruttato a fondo per contribuire in modo significativo alla crescita intelligente, 
sostenibile e solidale di queste Regioni. 
4Pričujoči zbornik Čezmejne biomedicinske konference, ki je potekala 27. februarja 2014 na Univerzi 
v Trstu, vsebuje prispevke udeležencev konference. 
Knjiga je napisana v treh jezikih: italijanščini, slovenščini in angleščini. Cilj knjige je doseči ljudi iz 
različnih kultur in/ali strokovnega predznanja. 
Izjema so le določeni prispevki, ki imajo posebne tehnične in znanstvene vloge. 
Po uvodni predstavitvi namena konference sledijo trije različni tematski sklopi.
V I. delu so zbrani opisi petih biomedicinskih projektov, ki jih financira Program čezmejnega 
sodelovanja Slovenija-Italija 2007-2013, in sicer Trans2Care, Glioma, Mina, Pangea, Proteo in Sign. 
Prispevke so napisali vodje posameznih projektnih ekip. 
V II. delu so dokumenti o tehničnih in znanstvenih temah, ki predstavljajo širino in znanstveno 
odličnost, ki je na voljo v Slovenija-Italija čezmejnem območju sodelovanja. 
V III. delu je zbirka člankov, ki se nanaša na politična vprašanja, katerih se je vsebinsko dotaknila 
konferenca. 
Ob zaključku konference je sledila intenzivna razprava o združitvi moči, da bi izboljšali kakovost 
raziskovalnega dela in stopnjo uspešnosti pri pridobivanju evropskih sredstev. 
Udeleženci konference prav tako upajo, da se bodo politični odločevalci pričeli zavedati ogromne 
zaloge človeškega kapitala in raziskovalne infrastrukture, ki je na voljo na programskem območju. 
To je potrebno ustrezno izkoristiti za pametno, trajnostno in vključujočo rast teh regij.
5The current book Proceedings of the Cross-Border Biomedical Conference, held at the University of 
Trieste on 27th February 2014, collects the contributions from the conference participants. 
The document is presented in three languages: Italian, Slovene and English. Its aim is to reach 
people from a wide range of  cultures and/or backgrounds of expertise.
The only exceptions are some contributions which have specific technical and scientific elements.
Three distinct sections follow the initial presentation of the objectives and features of the 
Conference. 
Part I collates the description of the five biomedical projects funded by the Cross-border 
Cooperation Programme Italy-Slovenia 2007-2013, i.e. Trans2Care, Glioma, Mina, Pangea, Proteo 
and Sign. The respective team managers wrote the contributions.
Part II collates the papers on technical and scientific topics, which give an idea of the breadth and 
cutting-edge character of the expertise available in the Italy-Slovenia cross-border cooperation 
area.
Part III is a collection of papers that elaborate on the political issues addressed by the Conference. 
An intense discussion at the end of the Conference addressed the urgent need to unite efforts to 
improve both the quality of our scientific work and to increase our capacity to attract European 
funds. The participants also expressed the hope that political decision makers become aware of 
the immense stock of human capital and research infrastructure available within the Programme 
Area. This should be properly exploited for a significant contribution to the smart, sustainable and 
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Il Programma per la Cooperazione transfrontaliera Italia-Slovenia 2007-20131  ha finanziato sei progetti 
di ricerca e innovazione in ambito biomedico. In totale, sono stati concessi circa 8,5 milioni di € a 44 
beneficiari, distribuiti nell’Area Programma2. La durata dei progetti va da due anni e mezzo a tre anni e 
mezzo, a seconda dell’ambiziosità degli obiettivi e del livello di coinvolgimento dei partner. Il finanzia-
mento rappresenta il 6% dell’intero budget di Programma (137,6 MLN €) e il 23% del budget assegnato 
all’asse prioritario n. 2 - Competitività e società basata sulla conoscenza.
I coordinatori dei sei progetti si sono incontrati per la prima volta in occasione della tavola rotonda or-
ganizzata in occasione del Convegno sulla sanità transfrontaliera di Gorizia il 4 dicembre 20133.  Già in 
quell’occasione sono bastati alcuni rapidi contatti tra i Team Manager per decidere di ripetere l’incontro 
ed approfondire la conoscenza reciproca.
L’Università di Trieste4, Lead partner del progetto strategico Trans2Care5, ha messo a disposizione i suoi 
spazi in edificio H3 per ospitare la Conferenza. Il sito web del progetto è stato messo a disposizione per 
promuovere l’evento e fornire tutte le informazioni necessarie ai partecipanti unitamente agli obiettivi6 
della Conferenza.
1 > Questo Programma è finanziato dal Fondo europeo di sviluppo regionale nel quadro dell’obiettivo “cooperazione territoriale 
europea” in Italia e in Slovenia  (per maggiori dettagli si veda www.ita-slo.eu).
2 > L’Area una popolazione di oltre 5,5 milioni di abitanti distribuita su una superficie di 30.740 km2 (sul versante sloveno, le 
regioni della Gorenjska, Goriška, Obalno-kraška e, in deroga territoriale, Osrednjeslovenska e Notranjsko-kraška; sul versante 
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2 OBIETTIVI
Vogliamo rispondere a queste domande: 
• Quali sono i risultati ottenuti grazie al finanziamento concesso dal Programma Italia-Slovenia? 
• Quali innovazioni hanno prodotto? 
• Ci sarà un passo avanti in termini di salute e qualità della vita della popolazione ? 
• Saremo capaci di proseguire le ricerche grazie ai finanziamenti del Programma Horizon 2020?
Come rispondere a queste domande?
Diamo la parola ai ricercatori!
Un evento aperto e gratuito. Il programma dell’evento è stato concepito per dare la massima visibilità 
alle comunità di lavoro negli enti beneficiari del Programma Italia-Slovenia. Sono stati invitati non solo 
i ricercatori direttamente responsabili della realizzazione dei progetti, ma anche chi lavora insieme o è 
in contatto operativo con i diretti beneficiari.  
Impariamo qualcosa di nuovo: il TRL. I partecipanti sono stati invitati a presentare i loro risultati in 
modo omogeneo7, in maniera tale da consentire la valutazione rapida del livello di maturità tecnologi-
ca dei risultati (Technology Readiness Levels, TRL, come descritti in un documento pubblicato sul sito 
web del progetto8). Conseguentemente, ad ogni ricerca (esposta al pubblico tramite poster ) è stato 
assegnato un valore che rispecchiasse la vicinanza al mercato / utilizzatore finale della tecnologia stes-
sa. Questa valutazione consentiva ai partecipanti di capire la posizione del proprio lavoro nella catena 
dell’innovazione, dall’idea al mercato finale.
Il team dei valutatori. Lo strumento valutativo TRL, adottato ufficialmente dal Programma Horizon 
20209, era già noto al gruppo di lavoro del progetto Trans2Care. Si è ritenuto di coinvolgere in questo 
processo valutativo i ricercatori del progetto Trans2Care10, già preparati a realizzare ricerche nell’ottica 
della trasmissione delle conoscenze da un settore all’altro grazie ad un piano di formazione ad hoc11. 
Il gruppo è stato coordinato da Adriano Savoini di T&B Associati s.r.l., azienda che fornisce consulenza 
al progetto Trans2Care.
Dalla valutazione TRL al Programma Horizon 2020. La Conferenza vuole offrire alla maggior parte 
dei partecipanti la prima occasione di vedere il proprio lavoro dal punto di vista dei valutatori europei, 
incaricati di selezionare i progetti soprattutto in funzione del loro impatto socio-economico. 
Infatti, per partecipare ai bandi Horizon 2020 è essenziale capire a quale livello si trovano le ricerche 
proposte. Sono ricerche di base (TRL 2-3) oppure già avanzate e quindi utilizzabili dall’industria o dal 
sistema sanitario (TRL 4-6)? La scala TRL consente di individuare i partner più adatti a realizzare il per-
corso dalla generazione di nuove conoscenze alla loro progressiva conversione in applicazioni utili ai 
cittadini.
Una persona esperta chiamata a osservare i lavori. Il ruolo di moderazione ed osservazione degli 
interventi è stato affidato alla prof.ssa Lucia Gardossi, già coordinatrice del progetto europeo IRENE, 
consigliera della Commissione europea in diversi gruppi di lavoro e co-fondatrice di una spin-off 
dell’Università di Trieste.
7 > è stato fornito uno schema-tipo di poster
8 > http://it.trans2care.eu/Sections.aspx?section=442.446
9 > Commission Decision C(2013)8631 del 10.12.2013: http://ec.europa.eu/research/participants/data/ref/h2020/wp/2014_2015/
annexes/h2020-wp1415-annex-g-trl_en.pdf




I numeri della partecipazione
Visualizzazioni dell’evento sul web. L’annuncio della Conferenza ha ricevuto 686 visualizzazioni sul 
portale del progetto12 e 652 sulla sua pagina Facebook13. 
Iscrizioni. Nei 28 giorni messi a disposizione per l’iscrizione all’evento si sono accumulate 181 iscrizioni. 
Presenze. Il giorno dell’evento sono state raccolte 149 firme di presenza (non tutti gli iscritti si sono 
presentati; non tutti i presenti si sono iscritti, non tutti i presenti hanno depositato la loro firma).
Poster. Sono stati esposti e valutati 65 poster.  
Dove lavorano gli iscritti? Gli indirizzi di posta elettronica degli iscritti hanno consentito di indivi-
duare la loro sede di lavoro: il 48% opera nelle università, il 19% in centri di ricerca, il 9% in PMI, il 5% 
in ospedali, e un rilevante 19% definito come “altro”. Sono ricercatori privi di un indirizzo istituzionale, 
catalogabili come “precari della ricerca”. 
Un quinto dei partecipanti proveniva dall’Università di Trieste, seguito da un folto gruppo dell’Univer-
sità del Litorale e da nutrite rappresentanze dall’ Università di Udine e dalla SISSA. Ci sono stati iscritti 
dalle Università di Ferrara, Verona, Venezia, Nova Gorica e Fiume (Croazia). 
Sono convenuti molti ricercatori dai centri insediati nell’Area di Ricerca di Trieste, quali ad esempio 
Elettra-Sincrotrone, Laboratorio nazionale del Consorzio Interuniversitario di Biotecnologie, Consorzio 
per il Centro di Biomedicina Molecolare (CBM) e l’Istituto Nazionale di Fisica Nucleare. Dalla Slovenia 
sono arrivati ricercatori del National Institute of Biology, National Institute of Chemistry e Blood Tran-
sfusion Center di Lubiana. 
La consultazione sul profilo occupazionale degli iscritti.  Alcuni giorni prima dell’evento.è stata pro-
posta una consultazione tra gli iscritti mirata a meglio descrivere il profilo dei partecipanti. Hanno 
risposto 62 persone su 160 invitati a rispondere, Per quanto si tratti di un campione non completa-
mente rappresentativo della totalità degli iscritti, esso certamente rispecchia quella cospicua parte di 
ricercatori interessati a rendere pubblici i propri dati sugli aspetti occupazionali e a fare in modo che 
essi siano auspicabilmente presi in debita considerazione dai policy-maker. 
Questi i dati raccolti sulla situazione occupazionale attuale del campione considerato:
• 70% ha un contratto a termine. Si conferma la nutrita presenza dei precari.
• 65% non è finanziato dal Programma Italia-Slovenia. Anche i ricercatori finanziati da altri fondi hanno 
mostrato comunque ampio interesse per la ricerca biomedica transfrontaliera.
• 59% ha un’età di 25-36 anni. Ciò conferma l’interesse per i giovani neo-laureati nell iniziative progettuali 
congiunte e multinazionali.
Questi i dati raccolti sui loro obiettivi occupazionali futuri:
• 66,7% nega di avere le idee poco chiare (“no idea”). Sembrano convinti sulle scelte da fare.
• 73% ha in previsione una professione di ricercatore (“likely” e “most likely”).
• 6% è convinto di voler in futuro lavorare nell’industria, da lavoratore dipendente o autonomo. 
• 57,1% esclude di diventare un imprenditore. 
• 30,8% esclude di diventare un lavoratore dipendente nell’industria.
Dove vogliono lavorare questi ricercatori? 
Le risposte sono date in quest’ordine di preferenza: a casa loro, eventualmente nell’Area Programma, 
possibilmente non all’estero. Ciò confermerebbe, nonostante il momento di profonda crisi, la volontà 




La forza lavoro per la catena dell’innovazione
Queste cifre mostrano un’interessante disponibilità di risorse umane molto motivate a continuare la ri-
cerca e a radicarsi in sede locale: scarso il rischio di “fuga dei cervelli”. Tuttavia, le ultime cifre mettono in 
luce la difficoltà della ricerca biomedica transfrontaliera nel comunicare con l’industria e nel trasferirvi 
conoscenze e risorse umane. 
Per capire se questa rapida consultazione rispecchi fedelmente una realtà d’incompleto sfruttamento 
del patrimonio d’infrastrutture di ricerca, capitale umano e scuola scientifica, è sufficiente sfogliare il 
Terzo rapporto14 sull’analisi bibliometrica dei progetti di ricerca finanziati da IMI (Innovative Medicine 
Initiative), la più grande partnership mista pubblico-privato in Europa, finanziata dall’Unione Europea 
e dalla Federazione europea delle associazioni e industrie farmaceutiche (EFPIA)15. La carta geografica 
delle collaborazioni tra ricerca e industria mostra il fitto scambio che interessa l’area germanica, il sud 
della Gran Bretagna, i Paesi della Scandinavia, anche il Nord d’Italia, ma evidenzia quanto la nostra Area 
Programma sia priva di alcuna forma di collaborazione.
La Conferenza perciò si è aperta con uno slogan: Pioneers needed! (for smart biomedical industriali-
sation). 
Anche quest’obiettivo sembra raggiungibile: la Conferenza ha messo in luce la disponibilità di risorse 





S sredstvi Programa za čezmejno sodelovanje Slovenija-Italija 2007-20131 se je financiralo izvedbo 
šestih projektov, namenjenih raziskavam ter inovacijam na področju biomedicine. Na celotnem 
programskem območju2 je bilo med skupno 44 upravičenci razdeljenih približno 8,5 milijonov evrov. 
Trajanje projektov je nihalo med dvema ter tremi in pol leti, skladno s samo obsežnostjo projektnih 
ciljev ter udeležbo projektnih partnerjev. Investicija znaša 6 % celotnih programskih sredstev (137,6 
milijonov evrov), ali bolje, 23 % sredstev, namenjenih Prednostni nalogi 2 - Konkurenčnost in na znanju 
temelječa družba.
Koordinatorji šestih projektov so se prvič srečali 4. decembra3 2013 v Gorici (Gorizia-Italija), in sicer 
pri okrogli mizi, ki je bila organizirana v sklopu mednarodnega Simpozija o čezmejnem zdravstvu. Z 
omenjenim srečanjem je postala povsem jasna potreba po poglobljenem medsebojnem spoznavanju, 
zaradi česar se je porodila zamisel o pripravi dogodka, ki bi raziskovalcem, sodelujočim pri omenjenih 
šestih projektih, ponudil možnost ponovnega srečanja ter medsebojnega soočanja in izmenjave 
izkušenj ter idej. S tem namenom smo se odločili organizirati specifično konferenco in projekt 
Trans2Care je, glede na precejšnje število raziskovalcev z omenjenega programskega območja, prevzel 
pobudo za izvedbo omenjenega dogodka.
Univerza v Trstu (Università di Trieste)4 je, kot Vodilni Partner omogočila projektu Trans2Care5, koriščenje 
prostorov v stavbi H3 za namene organizacije konference. Spletna stran projekta je omogočila 
oglaševanje o samem dogodku, hkrati pa je ponudila informacije za lažjo udeležbo na konferenci, in 
sicer vse potrebno za oblikovanje čim bolj jasne ideje o ciljih6, ki jih udeleženci želijo doseči.
1 > Sam program je financiran iz evropskega sklada za regionalni razvoj, in sicer v okviru zastavljenega “evropskega teritorialnega 
sodelovanja” med Slovenijo in Italijo  (dodatne informacije na spletni strani www.ita-slo.eu).
2 > Območje zajema 5,5 milijonov prebivalcev na skupnem območju 30.740 km2 (slovensko območje z Gorenjsko, Goriško ter 
Obalno-kraško regijo, ne upoštevajoč Osrednjeslovensko in Notranjsko-kraško regijo; italijansko območje s pokrajinami Udine-
Videm, Gorizia-Gorica, Trieste-Trst, Venezia-Benetke, Padova, Rovigo, Ferrara ter Ravenna in ne upoštevajoč pokrajini Pordenone ter 
Treviso).
3 > http://www.ita-slo.eu/capitalizzazione_risultati/2013120510281838/; http://www.ita-slo.eu/kapitalizacija_
rezultatov/2013120514051983/ 
4 > www.units.it 
5 > www.trans2care.eu
6 > Sam program je financiran iz evropskega sklada za regionalni razvoj, in sicer v okviru zastavljenega “evropskega teritorialnega 
sodelovanja” med Slovenijo in Italijo  (dodatne informacije na spletni strani www.ita-slo.eu).
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2 CILJI
Na sledeča vprašanja želimo podati odgovore: 
• Kakšne rezultate je bilo moč doseči s pomočjo sredstev, pridobljenih iz Programa za čezmejno sodelo-
vanje Slovenija-Italija? 
• Kakšne inovacije smo pridobili? 
• Kakšno sinergijsko delovanje je iz jih nastalo? Katere možnosti bo mogoče razviti v prihodnje?
• Ali bomo napravili korak naprej na področju zdravja in kakovosti življenja? 
• Ali bomo lahko nadaljevali z raziskavami in pri tem uporabili nova vire financiranja, kot so to na primer 
sredstva novega programskega obdobja Horizon 2020?
Le kako lahko odgovorimo na ta vprašanja?
Besedo predajamo raziskovalcem!
Dogodek odprt za publiko. Brezplačna udeležba. Sam program dogodka je bil zastavljen tako, da bi 
omogočil čim večjo opaznost delovnih skupnosti znotraj ustanov, upravičencev finančnih sredstev 
Programa čezmejnega sodelovanja Slovenija-Italija. Med povabljenimi niso bili le raziskovalci, ki 
so neposredno odgovorni za izvedbo projektov, temveč tudi vsi, ki delajo z ali ob neposrednih 
upravičencih.  
Dogodek z znanstveno vsebino. Raziskovalce smo naprosili, da aktivno prispevajo k izvedbi Simpozija, 
in sicer s svojimi plakati ter prispevki o doseženih rezultatih. Na takšen način se lahko potem seznani 
tudi druge upravičence z njihovim delom, kompetencami ter potencialom za bodočnost. Želeli smo 
ustvariti priložnost za dialog ter medsebojno izmenjavo med vsemi udeleženimi raziskovalci, predvsem 
pa med mlajšimi generacijami raziskovalcev. 
Naučimo se česa novega: TRL. Udeležence simpozija smo povabili, naj svoje dosežke predstavijo na 
enoten način7, ki bi omogočil čim hitrejše ocenjevanje stopnje tehnološke zrelosti samih rezultatov 
(technology readiness levels, TRL, podroben opis metode je bil objavljen na spletni strani srečanja8). 
Zatorej je bila vsaka raziskava, predstavljena na plakatih ocenjena z določenim številom točk. Z oceno 
so lahko udeleženci sami presodili, kakšen je položaj njihovega dela znotraj verige inovacij.
Skupina ocenjevalcev. Ocenjevalno orodje, tehnologija TRL, ki jo uradno uporablja Programsko 
obdobje Horizon 20209, je delovna skupina projekta Trans2Care že spoznala. V tam namen se nam 
je zdelo smiselno vključiti prav raziskovalce projekta Trans2Care10, ki že razpolagajo z znanjem, 
potrebnim za izvedbo raziskav z vidika prenosa znanja iz enega na drugo področje, in sicer s pomočjo 
ad hoc11 izobraževanja. Koordinacijo skupine je prevzel Adriano Savoini iz podjetja T&B Associati s.r.l., 
specializiranega na področju svetovanja glede financiranja projektov na področju Raziskav in Razvoja 
(Research&Development).  
Od ocenjevalnega orodja, tehnologije TRL, do Programskega obdobja Horizon 2020. V okviru 
konference je velika večina udeležencev imela prvič možnost pogleda na svoje delo z vidika evropskih 
ocenjevalcev, ki so zadolženi za izbiranje posameznih projektov na podlagi njihovih ekonomskih in 
socialnih vplivov. Tehnologija TRL se uporablja prav z namenom določanja stopnje razvoja predlaganih 
raziskav ter z namenom določanja projektnih partnerjev, ki najbolj ustrezajo projektni poti, in sicer od 
7 > Udeležencem smo posredovali tipski primer plakata
8 >  http://sl.trans2care.eu/Sections.aspx?section=430.434
9 > Commission Decision C(2013)8631 del 10.12.2013: http://ec.europa.eu/research/participants/data/ref/h2020/wp/2014_2015/
annexes/h2020-wp1415-annex-g-trl_en.pdf
10 > V okviru projekta je bilo za določen čas 36 mesecev zaposlenih 14 raziskovalcev, ki so svoje delo opravljali pri 13 projektnih 
partnerjih (http://www.trans2care.eu/Sections.aspx?section=545).  
11 >  http://sl.trans2care.eu/Sections.aspx?section=382.445
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ustvarjanja novih znanj do njihove konverzije v aplikacije, ki služijo dobrobiti prebivalstva.
Strokovnjaki, pozvani k opazovanju dela. V okviru konference je bila kot moderator pri razpravi in 
ocenjevalec predstavitev povabljena profesorica Lucia Gardossi - strokovnjakinja, ki je sodelovala kot 
koordinatorica pri evropskem projektu IRENE ter je ustanoviteljica spin-off podjetja Tržaške univerze. 
Trenutno je gospa Gardossi svetovalka za Evropsko komisijo pri različnih delovnih skupinah.
Številčnost udeležbe
Vizualna predstavitev dogodka na spletni strani. Ob naznanilu dogodka je konferenca zabeležila 686 
ogledov na spletnem portalu projekta Trans2Care12 ter 652 ogledov na Facebook13 strani projekta 
Trans2Care.  
Vpisi. V roku 28 dni, ki so bili na voljo za vpis, je bilo zabeleženih 181 vpisov in od teh je bilo najmanj 150 
oseb redno vpisanih za udeležbo na konferenci. 
Plakati. Razstavljenih je bilo 65 plakatov, ki so odražali interes za znanstveno vsebino organiziranega 
dogodka. Ob tem velja izpostaviti, da je bilo tudi nekaj plakatov raziskovalcev, ki ne sodelujejo pri 
omenjenih projektih  
Kje so zaposleni vpisani udeleženci? Iz naslovov elektronske pošte je bilo mogoče razbrati zaposlitev 
vpisanih oseb: 48 % vpisanih je zaposlenih na univerzah, 19 % v raziskovalnih centrih, 9 % v MSP, 
5 % v bolnišničnih ustanovah in kar 19 % je pokrilo možnost “drugo”. Omenjeni delež predstavljajo 
raziskovalci, ki nimajo institucionalnega elektronskega naslova in se jih lahko razvrsti kot “začasno 
zaposlene raziskovalce”. 
Petina udeležencev so bili uslužbenci Univerze v Trstu, ki jim je sledil obsežen delež zaposlenih z 
Univerze na Primorskem ter številni predstavniki Univerze v Vidmu in mednarodne izobraževalne 
ustanove SISSA. Med vpisanimi so bili tudi zaposleni z Univerze v Ferrari, Veroni, Benetkah (Venezia), 
Novi Gorici in Reki (Rijeka, Hrvaška). 
Konference so se udeležili tudi številni raziskovalci, ki delujejo v okviru tržaškega tehnološkega parka, 
Area Science Park Trieste, in sicer zaposleni pri podjetju Elettra-Sincrotrone Trieste, v italijanskem 
nacionalnem laboratoriju konzorcija C.I.B. (Consorzio interuniversitario di Biotecnologie), pri konzorciju 
Centra za molekularno biomedicino (Centro di Biomedicina Molecolare - CBM) ter Inštitutu za nuklearno 
fiziko Republike Italije. Iz Slovenije so se konference udeležili raziskovalci iz slovenskega Nacionalnega 
inštituta za biologijo, Kemijskega inštituta RS ter Zavoda za transfuzijsko medicino. 
Posvet glede zaposlitvenega profila vpisanih.  Predlagali smo posvet z vpisanimi, saj smo želeli pripraviti 
čim bolj natančen profil udeležencev. Na vprašalnik je odgovorilo 62 izmed skoraj 160 vpisanih, 
zaradi česar je potrebno pridobljene podatke jemati kot vzorčne, saj ne odslikujejo v celoti profilov 
udeležencev, pa vendar podajajo približen prerez skupnosti prisotnih raziskovalcev.
Spodaj so prikazani podatki o trenutnem zaposlitvenem stanju izprašanih:
• 70 % je zaposlenih za določen čas. Potrjena je velika številčnost začasno zaposlenih raziskovalcev.
• 65 % ni financiranih iz sredstev Programa za čezmejno sodelovanje Slovenija-Italija. Raziskovalci, ki so 
financirani iz drugih virov, so pokazali precejšen interes za čezmejno raziskovanje na področju biomedi-
cine.
• 59 % izprašanih je starih od 25 do 36 let. 
12 > http://www.trans2care.eu 
13 > https://www.facebook.com/Trans2Care/posts/630502080350483
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Spodaj so prikazani podatki o bodočih zaposlitvenih ciljih izprašanih:
• 66,7 % izprašanih zanika, da nimajo jasnih idej (“no idea”). Delujejo prepričani v svoje izbire. 
• 73 % izprašanih ima v mislih poklic raziskovalca (“likely” in “most likely”).
• 6 % izprašanih je prepričanih, da bodo delali v industrijskem sektorju, kot uslužbenci ali samostojni 
podjetniki. 
• 57,1 % izprašanih izključuje podjetniško kariero. 
• 30,8 % izprašanih izključuje možnost zaposlitve v industrijskem sektorju.
Kje si želijo delati izprašani raziskovalci? Njihove odgovore smo razvrstili po preferencah: delo od doma, 
po možnosti znotraj programskega območja, če le mogoče ne v tujini. 
3 ZAKLJUČKI 
S pomočjo konference so se lahko številni raziskovalci bolje spoznali, se med seboj soočali ter pridobili 
nove ideje, ki jih lahko uresničijo s pomočjo edinstvenih priložnosti, ki jih ponuja čezmejno sodelovanje. 
Na takšen način lahko povečajo znanstveno produktivnost, posledične aplikativne učinke slednje na 
programsko območje ter koristi za splošno dobrobit prebivalstva. Številčni podatki, pridobljeni v okviru 
konference, prikazujejo precejšno razpoložljivost človeških virov, ki so precej motivirani za nadaljevanje 
z raziskavami in z željo po delu na lokalnem teritoriju: možnost “bega možganov” je torej precej nizka. 
Kljub temu pa najnovejši podatki izpostavljajo težave, ki jih imajo čezmejne raziskave na področju 
biomedicine, pri prenosu znanja in predaji človeških virov industrijskemu sektorju. 
Če želimo razumeti, kako omenjena konferenca zvesto odraža realnost, v kateri se slabo izkoriščajo 
raziskovalne infrastrukture, človeški kapital ter znanstvene izobraževalne ustanove, si lahko preberemo 
tretje poročilo14 o bibliometrični analizi raziskovalnih projektov, ki jih financira Innovative Medicines 
Initiative, največje mešano javno-zasebno partnerstvo v Evropi - financirano iz sredstev Evropske 
unije ter sredstev Evropske zveze farmacevtskih industrij in združenj (EFPIA)15 . Iz geografskega prikaza 
sodelovanj med raziskovalnim ter industrijskim sektorjem je razvidna pogosta izmenjava na območju 
Nemčije, jugu Velike Britanije, v Skandinavskih državah, tudi na severu Italije, le na našem programskem 
območju niso razvidne nikakršne oblike medsebojnega sodelovanja.
Otvoritev konference je bila zaznamovana z željo po medsebojnem spoznavanju ter izmenjavi naših 
raziskav, medtem ko je njen zaključek potekal v duhu spoznanja, da se je vsak posamezen udeleženec 
naučil nečesa novega - če že ničesar drugega ne, so se udeleženci naučili vsaj ocenjevalne tehnologije 
TRL. Ob tem pa je postalo jasno, da potrebujemo pionirje, ki bi lahko premostili obstoječe pregrade 





The Italy - Slovenia Cross-border Cooperation Programme 2007-201311 has funded six research 
projects and innovation in the biomedical field. In total, grants of approximately €8.5 million have 
been provided to 44 beneficiaries, distributed in the Programme Area2. The project duration ranges 
from two-and-a-half to three-and-a-half years, according to the breadth of their objectives and the 
involvement of partners. The funding represents 6% of the total Programme budget (€137.6 mil.) or 
23% of the budget allocated to Priority Axis No. 2 promoting “Competitiveness and a knowledge-
based society”.
The coordinators of the six projects met for the first time at the round table organized within the 
framework of the Conference on Cross-border Health held in Gorizia on 4th December 20133. On that 
occasion the importance of deepening mutual understanding by creating an event in which the 
researchers involved in the six projects would have the opportunity to meet to compare and exchange 
their experiences and ideas immediately appeared evident. It was therefore decided to organize a 
Conference on the subject and the Trans2Care project, which takes in a large proportion of researchers 
in the programme, took charge of the initiative.
The University of Trieste4, the Lead Partner in the Trans2Care5 project, made its facilities in the H3 
building available to host the Conference. The project website was made  available to announce the 
event and provide all the information necessary to arrive at the Conference with a clear idea of its 
objectives6.
1 > This Program is funded by the European Regional Development Fund under the objective of “European territorial 
cooperation” in Italy and Slovenia (for more details see www.ita-slo.eu).
2 > The Area has a population of over 5.5 million inhabitants distributed over an area of  30,740 km2 (on the Slovenian side, the 
regions Gorenjska, Goriško, Obalno- kraška  and, in territorial derogation, Osrednjeslovenska Notranjsko- kraška; and on the Italian 
side of the border, the provinces of Udine, Gorizia, Trieste, Venice, Padua, Rovigo, Ferrara and Ravenna, in territorial derogation, 
Pordenone and Treviso).
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2 OBJECTIVES
We want to answer the following questions :
• What results have been obtained from the investment aid granted by the Italy- Slovenia Programme?
• What innovations have been produced ?
• What synergies have been created, and what new opportunities will arise ?
• Will there be advances in terms of health and quality of life?
• We will be able to continue the research using new sources of financing such as, for example, those of the 
Horizon 2020Programme?
How do we  answer these questions?
Let’s give the researchers the opportunity to speak!
An open and free event,  the programme was designed to provide maximum visibility to the 
community working within the beneficiary organizations of the Italy -Slovenia Programme. Not only 
were the researchers directly responsible for the implementation of projects invited but also those 
working with, or close to, the direct beneficiaries.
An event with scientific content, we asked researchers to actively contribute to the conference by 
bringing posters to recount their results, and to make their work, skills and future potential known 
to the other beneficiaries. We sought to create an opportunity for dialogue and mutual exchange 
between all the researchers involved, especially the younger ones.
Learning something new, the TRL, the participants were invited to present their results in a uniform7 
manner, which would allow you a rapid assessment of the level of technological maturity of the results 
(Technology Readiness Levels or TRL, described in a paper published on the meeting8 website), as 
a result of which the research displayed on posters received a score. This evaluation enabled the 
participants to understand the position of their work in the innovation chain.
The team of evaluators used the TRL evaluation tool, officially adopted by the Horizon 2020 
Programme9, with which the Trans2Care10 project working group was already familiar. It was decided 
to involve the Trans2Care project researchers, already taught using an ad hoc training plan11, to carry 
out research with a view to the transmission of knowledge from one sector to another. The group was 
led by Adriano Savoini of T&B Associati s.r.l., a company expert in consultancy for funding in the area 
of  R & D projects.
From TRL evaluation through to the Horizon 2020 Programme, we believe the Conference offered 
most of the participants a first opportunity to see their work from a perspective similar to that used 
by European evaluators in charge of selecting projects on the basis of their socio-economic impact. 
In fact, TRL is used to define the stage at which the proposed research stands and to identify partners 
that best fit a path that goes from the generation of new knowledge, converting it into applications 
for the benefit of citizens.
An expert called in to observe the work. Prof. Lucia Gardossi was invited to moderate and evaluate 
the presentations and the debate at the Conference. She has been the coordinator of the European 
7 > An outline type of poster was provided
8 > http://www.trans2care.eu/Sections.aspx?section=545.549
9 > Commission Decision C(2013)8631 dated 10.12.2013: http://ec.europa.eu/research/participants/data/ref/h2020/
wp/2014_2015/annexes/h2020-wp1415-annex-g-trl_en.pdf




project IRENE, founder of a spin-off of the University of Trieste and currently is advisor for the European 
Commission in various working groups. 
The numbers participating
Views of the event on the web. The announcement of the Conference received 686 views on the 
Trans2Care project portal12 (www.trans2care.eu) and 652 on the Trans2Care Facebook13 page (https://
www.facebook.com/Trans2Care/posts/630502080350483).
Registrations. In the 28 days provided for registration to the event 181 enrolments took place of which 
at least 150 finally enrolled at the conference venue.
Posters. 65 posters were displayed and evaluated to illustrate the scientific content of the event. It is 
worth noting that several posters were presented by researchers from outside the projects
Where do those enrolled actually work? The e-mail addresses of those registered allowed for the 
identification of their place of work with 48% working in universities, 19% in research centres, 9% in 
SMEs, 5% in hospitals, and a significant 19% defined as “other”. The latter were researchers without an 
institutional address and categorized as “intermittent research workers – ‘precari’”.
One-fifth of the participants came from the University of Trieste, followed by a large group from the 
University of the Primorska, together with representatives from the University of Udine and the ISAS. 
There were also researchers from Universities of Ferrara, Verona, Venice, Nova Gorica and Rijeka (Croatia).
Many researchers gathered from established centres around Trieste such as the Area di Ricerca, Trieste’s 
Elettra-Sincrotrone, the National Laboratory of the Interuniversity Consortium for Biotechnology, the 
Consortium for Molecular Biomedicine (CBM) and the National Institute of Nuclear Physics. From 
Slovenia there were researchers from the National Institute of Biology, the National Institute of 
Chemistry and the State’s Blood Transfusion Centre.
With regard to a consultation on the terms of employment of those enrolled at the conference we 
proposed a consultation with those registered to better describe the profile of the participants. 62 
out of about 160 of these responded to the survey, so this data should be viewed as a sample and is 
not completely representative of the participants, but it certainly provides an insight into the research 
community present.
The data collected with regard to their current employment situation:
• 70% have a fixed-term contract, confirming the strong presence of temporary workers.
• 65% were not funded by the Italy - Slovenia Programme. Researchers financed by other funding expressed 
interest in cross-border biomedical research.
• 59 % were aged between 25 and 36 years.
• The data collected with regard to their future employment goals :
• 66.7% denied having unclear ideas (“no idea”) and seemed sure of the choices to make.
• 73% are seeking to become a professional researchers (“likely” and  most likely”).
• 6% are convinced they will work in the industry, as an employee or self-employed.
• 57.1% exclude becoming an entrepreneur.
• 30.8% exclude becoming an employee in the industry.
Where these researchers want to work? The answers were provided in the following order of preference: 
at home, possibly in the Area Programme, if possible not abroad.
12 > http://www.trans2care.eu
13 > https://www.facebook.com/Trans2Care/posts/630502080350483 
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3 CONCLUSIONS
The Conference allowed the many researchers to get to know each other better, discuss their work 
and develop new ideas to be implemented by exploiting the unique opportunities that cross-border 
cooperation offers, allowing an increase in scientific productivity with knock-on effects in terms of 
applications in the Programme Area and benefit for the welfare of the citizen. The figures for the 
conference show an interesting human resources availability that is highly motivated to continue 
research and establish itself at the local level, there being a low risk of “brain drain”. However, the latest 
figures highlight the problems in cross-border biomedical research in the transfer of knowledge and 
human resources in the industry.
To understand whether this Conference truly reflects a reality of an incomplete exploitation of the 
wealth of research infrastructure, human capital and scientific ability it is sufficient to simply browse 
the Third report14 on the bibliometric analysis of research projects funded by the Innovative Medicines 
Initiative, the largest mixed public-private partnership in Europe, funded by the European Union and the 
European Federation of Pharmaceutical Industries and Associations (EFPIA)15. The map of cooperation 
between research and industry shows intense exchange within the Germanic area, southern Britain, 
the countries of Scandinavia, even the North of Italy, but that highlights our Programme Area as being 
devoid of any form of cooperation.
The conference opened in the name of a curiosity to get to know each other and share our research 
and ended with the knowledge that we had all learned something extra, if only for the TRL evaluations, 
but with the evidence that we need pioneers able to break down the barriers that still exist between 

















Trans2Care è un progetto strategico (bando 1/2009), realizzato da 13 partner 
e finanziato con € 2.66 MLN.  
Ha avuto inizio il 1° aprile 2011 e terminerà il 30 settembre 2014. 
IL PARTENARIATO
I tredici partner del progetto (vedi tabella) compongono un insieme costituito dal 70% di università o 
enti di ricerca e il 30% di ospedali e un’azienda di trasferimento tecnologico. 
C’è bilanciamento di genere tra i team managers, mentre prevale il genere femminile tra i ricercatori 
assunti dal progetto.
OBIETTIVI
T2C è un progetto mirato alla creazione di una rete internazionale operante in diversi ambiti scientifici 
e finalizzata allo sviluppo di nuovi prodotti e servizi utili al miglioramento del sistema sanitario.  
Gli ambiti disciplinari di competenza vanno dalla matematica alla chimica, dalla biologia fino alla 
medicina. Le competenze sono equamente ripartite nei settori disciplinari tecnologici (matematica, 
chimica, economia), biologici e clinici  (vedi pie chart).
TRANS2CARE
RETE TRANSREGIONALE 
PER L’INNOVAZIONE E IL 
TRASFERIMENTO TECNOLOGICO 
PER IL MIGLIORAMENTO 
DELLA SANITÀ
Sabina Passamonti
Università degli Studi di Trieste, Dipartimento di Scienze della Vita, via L. Giorgeri 1, 34127, Trieste 
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La rete è finalizzata anche a sviluppare anche stretti contatti con l’industria e gli enti del sistema 
sanitario quali utilizzatori finali delle nuove conoscenze e tecnologie.
Le istituzioni accademiche, gli ospedali e gli istituti di cura, gli enti di ricerca e di trasferimento 
tecnologico che costituiscono la rete stanno lavorando congiuntamente. Il fine è costruire insieme 
un inedito modello di integrazione e creare una virtuosa sinergia non solo a livello scientifico e 
tecnologico, ma anche sociale ed economico.
Protagonisti e motore del progetto sono i 14 ricercatori assunti e adeguatamente formati per realizzare 
innovazioni tecnologiche utili al miglioramento della salute della popolazione dell’aerea programma.
Con l’avanzare delle fasi progettuali e la progressiva condivisione dei diversi saperi, si stanno 
perfezionando dei protocolli di interazione, in vista di estendere le cooperazioni a nuovi partner e di 
garantire sviluppi futuri durevoli.
L’interazione sinergica è mirata alla creazione di nuovi prodotti e servizi che potenzino gli strumenti 
di diagnosi, prevenzione e cura delle patologie più frequenti nell’area transfrontaliera interessata, con 
l’ambizione di incidere positivamente sulla salute dei suoi cittadini e, di conseguenza, innalzare il livello 
di benessere e di ricchezza.
ATTIVITÀ
Il progetto è articolato in varie attività denominate Work Package (WP).
WP1 - COORDINAMENTO E GESTIONE 
Come ci organizziamo?
Tutti i Partner lavorano in sinergia, perseguendo obiettivi condivisi. 
Il Lead Partner coordina le attività al fine di conseguire i risultati attesi entro i tempi previsti e utilizzando 
in modo appropriato il finanziamento pubblico. Il coordinamento è attento a riconoscere e risolvere 
eventuali criticità che si possono incontrare e a cogliere opportunità inattese.
WP2 - ATTIVITA’ PREPARATORIE
Come finanziamo il nostro progetto?
La maggior parte dei Partner stavano già collaborando, si conoscevano ed erano disponibili ad avviare 
un progetto condiviso. Grazie a incontri e contatti telematici, è stato possibile includere nuovi Partner 
e trovare una linea comune. Il Lead Partner ha curato la redazione e presentazione della proposta finale 
presentata alle Autorità di Gestione.
WP3 - RECLUTAMENTO TRANSFRONTALIERO DEL PERSONALE IN FORMAZIONE 
NEL CORSO DEL PROGETTO
Vogliamo uno staff giovane per costituire una rete internazionale stabile!
Protagonisti della cooperazione trans-frontaliera e dell’integrazione tra diverse discipline scientifiche e 
vari soggetti culturali, economici e sociali sono i 14 ricercatori assunti dal progetto e impiegati ciascuno 
presso un partner. L’assunzione è avvenuta simultaneamente, in conformità a un bando pubblico che 
i Partner hanno condiviso.
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WP4 - FORMAZIONE E MOBILITA’ TRANSFRONTALIERA DEI RICERCATORI
Trasformazione: da ricercatori isolati a squadra multidisciplinare ed internazionale
Per mettere i giovani in grado di creare collaborazioni scientifiche anche con le industrie è necessario 
offrire loro sia un training tecnologico in vari ambiti scientifici che una formazione complementare, in 
materie economiche. 
Importante è lo sviluppo della capacità di comunicare all’esterno obiettivi e risultati scientifici.
WP5 - MAPPATURA E ROAD-MAPPING
Chi siamo e dove vogliamo andare?
Trans2Care realizzerà uno studio dettagliato su enti accademici, di ricovero e cura, le aziende industriali 
dell’Area Programma, sui rispettivi risultati scientifico-tecnologici in termini di ricerca di base e applicata. 
I dati raccolti consentiranno una migliore pianificazione di nuove ricerche.
WP6 - TRASFERIMENTO TECNOLOGICO
Come trasferire conoscenze e competenze dai laboratori alle aziende?
Per realizzare azioni di trasferimento tecnologico, la rete intende organizzare dei Technology Audit, 
ossia delle audizioni in aziende biomediche, laboratori e ospedali operanti dell’area interessata, 
per capire quali siano le loro esigenze di sviluppo. I ricercatori saranno coinvolti in queste attività e 
creeranno un database di soluzioni tecnologiche innovative.
WP7 - ALLARGAMENTO E CONSOLIDAMENTO DEL NETWORK
La grande sfida: un progetto permanente
Questa fase di attività prevede l’avviamento di nuove cooperazioni al fine di espandere il Network ai 
nuovi membri, azioni di facilitazione volte all’inserimento lavorativo dei ricercatori coinvolti in T2C e 
la ricerca di finanziamenti futuri per sostenere le attività della rete dopo la conclusione del Progetto.
WP8 - PIANO DI COMUNICAZIONE
Come far conoscere le attività e i risultati ai non specialisti?
Il Progetto Trans2Care interessa questioni di grande importanza socio-economica e sanitaria ed è fina-
lizzato a una ricaduta positiva sulla qualità delle cure per i pazienti e il pubblico in generale, verso i quali 
saranno rivolte le azioni di divulgazione e comunicazione.
Tutte le strategie e le attività per la comunicazione e la diffusione dei risultati del progetto sono descrit-
ti nel Piano di Comunicazione e relativo registro delle attività.
RISULTATI
Questi sono i risultati attesi, riportati nella scheda progettuale (sezione B.5).
1. Reclutamento transfrontaliero ed implementazione di un programma multidisciplinare di trai-
ning congiunto di 14 ricercatori esperti a servizio dell’industria biomedica, includente missioni di 
personale di ricerca tra accademia, enti ospedalieri ed aziende, intesi a condividere le conoscenze 
e stimolare la mobilità tra settore pubblico e privato.
2. Istituzione di 5 working group tematici incaricati di definire una Vision e un’Agenda Strategica per 
la ricerca biomedica transfrontaliera (studio prospettico e studio di scenario nell’area biomedica).
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3. Mappatura dei risultati, tecnologie, attori e competenze (dettagliato stato dell’arte).
4. 2 workshop internazionali in Italia e in Slovenia sui risultati ottenuti e di confronto con altre realtà 
europee.
5. Almeno 10 seminari regionali nell’ambito di una campagna di sensibilizzazione e comunicazione 
verso gli operatori ospedalieri ed il “general public”.
6. Piani di carriera per ogni ricercatore, includenti anche future progettualità congiunte.
7. Almeno 50 Audit tecnologici eseguiti in imprese biomediche transfrontaliere e strutture ospeda-
liere.
8. Implementazione di un portale web dedicato allo scambio e condivisione di esperienze, compe-
tenze e risultati (Crossborder Technological Market Place).
9. Accordo di rete transfrontaliera tra i principali attori della ricerca e dell’industria biomedica per 
aggregare almeno 20 imprese attive nel settore della bio-economia basata sulla conoscenza.
10. Pubblicazione di report su casi di successo di trasferimento tecnologico e buone pratiche trasfe-
rite tra i partner.
11. Fondazione di un’azienda start up del Progetto che possa rendere permanente il Network e ge-
nerare occupazione stabile per giovani altamente qualificati, ponendosi come attore-chiave nella 
condivisione transfrontaliera delle conoscenze in ambito biomedico.
12. Piano di comunicazione del Progetto e di sfruttamento dei risultati ottenibili.
Questi risultati genereranno un ciclo virtuoso di comunicazione e collaborazione efficiente e perma-
nente tra ricercatori accademici, operatori sanitari ed addetti allo sviluppo industriale.
Quasi tutti i risultati sono stati conseguiti e la loro descrizione dettagliata è disponibile nel sito web del 
progetto (www.trans2care.eu).
INNOVAZIONE
Per gli obiettivi posti, per la forma organizzativa del partenariato, che è coordinato da un Lead Partner 
(come da norma europea art. 20, Reg. CE 1080/2006) e per le norme di gestione, il network è diventato 
simile a un’impresa. Possiamo immaginarlo come una “multinazionale accademica” in miniatura, che 
inventa un nuovo business, dato da: i) formazione avanzata per adulti (“agenzia di riqualificazione 
professionale”), ii) intermediazione (brokerage) tra partner e soggetti esterni diversi (aziende private, 
enti pubblici, associazioni, ecc.), iii) sviluppo nuovi prototipi, iv) pubblicità e marketing. 
Si noti perciò che i “prodotti” che questa “multinazionale accademica” vuole proporre al “mercato”, non 
sono tesi di laurea, tesi di dottorato o pubblicazioni accademiche. La multinazionale continua a formare 
risorse umane e a generare tradizionali prodotti della ricerca (e quindi può essere valutata anche 
secondo gli standard fissati dalle agenzie nazionali di valutazione, ANVUR e ARRS www.arrs.gov.si), ma 
si pone anche come soggetto pro-attivo nell’individuazione di novità scientifiche e tecnologiche utili 
per il territorio e quindi suggerisce prospettive di sviluppo per le aziende, gli ospedali, i policy-makers 
e altri portatori d’interesse. 
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Consorzio Ente Struttura Città Team Manager
Lead Partner Università di Trieste Dipartimento di Scienze della Vita Trieste Sabina Passamonti
Partner 1 Istituto Nazionale di Chimica Laboratorio di chemometria Lubiana Marjana Novič
Partner 2 Scuola Internazionale Superiore di Studi Avanzati Neurobiologia Trieste Giuseppe Legname
Partner 3 Università di Nova Gorica Laboratorio di ricerca ambientale Nova Gorica Mladen Franko
Partner 4 Università di Ferrara Dipartimento di Scienze mediche-Sezione di pediatria Ferrara Caterina Borgna








Partner 7 Università Ca’ Foscari Venezia
Dipartimento di Scienze 
Molecolari e Nanosistemi
Venezia Paolo Ugo
Partner 8 Università di Udine
Dipartimento di Scienze 
Agrarie ed Ambientali-
Dipartimento di Scienze 
Mediche e Biologiche
Udine Enrico Braidot
Partner 9 IRCCS Burlo Garofalo Trieste Tarcisio Not
Partner 10 Centro per le Trasfusioni della Slovenia
Centro per la produzione 
di reagenti diagnostici e di 
ricerca 
Lubiana Vladka Ćurin Šerbec
Partner 11 Ospedale ortopedico di Valdoltra Ancarano Ingrid Milošev
Partner 12 Università del Litorale Facoltà di Scienze della Salute Isola Maja Čemažar
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Trans2Care je strateški projekt (razpis št. 1/2009), ki je prejel  2,66 milijonov 
evrov finančnih sredstev. Projekt se je začel 1. aprila 2011 in se bo zaključil s 30. 
septembrom 2014. 
PARTNERSTVO
V partnerstvu je vključenih trinajst partnerjev (glej tabelo) - 70% partnerjev prestavljajo univerze 
ali raziskovalni zavodi, preostalih 30% projektnih partnerjev pa so bolnišnice in podjetje za prenos 
tehnološkega znanja. 
Z vidika številčnosti ima projekt enakovredno število moških in ženskih team managerjev, medtem ko 
so med raziskovalci, zaposlenimi v okviru projekta, večinoma ženske.
CILJI
Projekt T2C želi ustvariti mednarodno mrežo, ki bi delovala na različnih znanstvenih področjih in bi 
stremela k razvoju novih produktov ter storitev za izboljšanje zdravstva.  
Pristojna področja študija se širijo od matematike do kemije in vse do biologije ter medicine. 
Kompetence so enakovredno porazdeljene med posameznimi oddelki s tehničnimi (matematika, 
kemija, ekonomija), biološkimi ter kliničnimi disciplinami (glej tortni grafikon).
Mreža stremi tudi k razvoju tesnih odnosov z industrijo  in ustanovami zdravstvenega sistema, saj 
slednji predstavljajo končne uporabnike novih tehnologij in znanj.
Akademske inštitucije, bolnišnične, skrbstvene ter raziskovalne ustanove, kakor tudi ustanove za 
TRANS2CARE
TRANSREGIONALNO OMREŽJE 
ZA INOVACIJO IN PRENOS 
TEHNOLOŠKEGA ZNANJA ZA 
IZBOLJŠANJE ZDRAVSTVA
Sabina Passamonti
Università degli Studi di Trieste, Dipartimento di Scienze della Vita, via L. Giorgeri 1, 34127, Trieste
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prenos tehnologij, ki predstavljajo T2C mrežo, delujejo sinergijsko. Namen njihovega delovanje je 
izgradnja edinstvenega integracijskega modela ter izvedba strokovne sinergije tako na znanstveni kot 
tehnološki, kakor tudi na socialni in ekonomski ravni.
 Gonilna sila projekta je 14 raziskovalcev, glavnih akterjev, ki so zaposleni v okviru projekta in so bili 
deležni ustreznega izobraževanje z namenom odkrivanja tehnoloških inovacij, ki bi lahko izboljšale 
zdravstveno stanje prebivalstva na območju programa.
Z nadaljevanjem projekta in progresivno izmenjavo različnih znanj, se počasi izpopolnjujejo integracijski 
protokoli, v upanju da se bo sodelovanje razširilo na nove partnerje in zagotovilo trajnosten nadaljnji 
razvoj.
 Sinergizem stremi k realizaciji novih produktov in storitev, s katerimi bi se povečalo učinkovitost 
diagnostičnih, preventivnih in terapevtskih inštrumentov, ki se uporabljajo pri najpogostejših 
patologijah na omenjenem čezmejnem območju. Projekt si želi pozitivno vplivati na zdravje 
prebivalstva in posledično izboljšanje ravni blagostanja in premoženja.
DEJAVNOSTI
Projekt, ki se je začel v aprilu 2011, je razdeljen na posamezne aktivnosti oziroma delovne sklope (Work 
Package).
DELOVNI SKLOP 1 - USKLAJEVANJE IN VODENJE 
Kako smo organizirani?
Delovanje vseh partnerjev je zaznamovano s sinergizmom in stremenjem k doseganju skupnih ciljev. 
Vodilni Partner usklajuje dejavnosti z namenom doseganja pričakovanih rezultatov v predvidenem 
času in ob primerni uporabi javnih finančnih sredstev. Usklajevanje posveča posebno pozornost 
prepoznavanju in reševanju morebitnih kritičnosti, s katerimi bi se lahko soočili, ter koriščenju 
nepričakovanih priložnosti.
DELOVNI SKLOP 2 - PRIPRAVLJALNE AKTIVNOSTI
Kako financiramo naš projekt?
Večina projektnih Partnerjev je že sodelovala med seboj, partnerji so se spoznali in so bili pripravljeni 
začeti skupen projekt. Zahvaljujoč medsebojnim srečanjem in telematskim stikom se je lahko vključilo 
še nove projektne Partnerje in poiskalo skupne smernice. Vodilni Partner je pripravil in predstavil 
dokončni predlog Organu za upravljanje.
DELOVNI SKLOP 3 - ČEZMEJNO NAJEMANJE OSEBJA IN IZOBRAŽEVANJE MED IZVAJANJEM 
PROJEKTA
Želimo si mladega osebja, s pomočjo katerega bomo izgradili stabilno mednarodno omrežje!
Glavne akterje v tej, na novo ustvarjeni integraciji med različnimi znanstvenimi področji ter kulturnimi, 
ekonomskimi in socialnimi subjekti, predstavlja 14 raziskovalcev, ki so bili zaposleni vsak pri enem izmed 
projektnih partnerjev. Raziskovalci so bili zaposleni istočasno skladno s skupnim javnim razpisom, ki je 
veljal za vse projektne Partnerje.
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DELOVNI SKLOP 4 - IZOBRAŽEVANJE IN ČEZMEJNA MOBILNOST RAZISKOVALCEV
Preobrazba: od samostojnih raziskovalcev do mednarodne in multidisciplinarne skupine
Da bi lahko mladi ustvarili znanstveno sodelovanje z industrijskim sektorjem, jim je potrebno nuditi 
tehnološko usposabljanje na različnih znanstvenih področjih ter dodatno izobraževanje iz gospodarskih 
predmetov. 
Ključnega pomena je razvoj sposobnosti sporočanja zunanjim poslušalcem o ciljih in znanstvenih 
dosežkih.
DELOVNI SKLOP 5 - KARTIRANJE ZNANJ IN OPTIMIZACIJSKE REŠITVE
Kdo smo in kam želimo priti?
Projekt Trans2Care bo pripravil podrobno študijo o akademskih inštitucijah, bolnišničnih, skrbstvenih 
in raziskovalnih ustanovah ter industrijskih podjetjih na Programskem območju, kot tudi študijo o 
znanstveno-tehnoloških rezultatih v povezavi s temeljno in aplikativno raziskavo. Zbrani podatki bodo 
omogočili boljše načrtovanje bodočih raziskav.
DELOVNI SKLOP 6 - PRENOS TEHNOLOGIJE
Kako lahko iz laboratorijev prenesemo znanje in kompetence v podjetja?
Pri izvedbi ukrepov za prenos tehnologije želi omrežje organizirati Pregled tehnologij v okviru 
biomedicinskih podjetij, laboratorijev in bolnišničnih ustanov, ki delujejo na projektnem območju, 
saj želi določiti njihove razvojne potrebe. Raziskovalci bodo vključeni v te dejavnosti in bodo ustvarili 
podatkovno bazo z inovativnimi tehnološkimi rešitvami.
DELOVNI SKLOP 7 - RAZŠIRITEV IN UTRJEVANJE OMREŽJA
Veliki izziv: permanenten projekt
Ta faza aktivnosti predvideva zagon novih sodelovanj z namenom razširitve omrežja na nove člane, 
olajševalne ukrepe za vključevanje raziskovalcev iz T2C projekta v delovno okolje in raziskave o 
bodočem financiranju za podpiranje aktivnosti omrežja po zaključku Projekta.
DELOVNI SKLOP 8 - KOMUNIKACIJSKI NAČRT
Kako seznaniti ne strokovno publiko z aktivnostmi in rezultati?
Projekt Trans2Care obravnava tematike, ključne z družbeno-ekonomskega in zdravstvenega vidika, in 
stremi k temu, da bo imel pozitiven učinek na kakovost zdravstvene nege pacientov ter širše javnosti, 
ki jim bodo namenjene aktivnosti širjenja informacij in komunikacije.
Komunikacijski načrt in register dejavnosti vsebujeta opis vseh strategij ter aktivnosti, ki so namenjene 
komunikaciji ter širjenju rezultatov projekta samega.
REZULTATI
V projektni prijavnici so prestavljeni pričakovani rezultati (Razdelek B.5).
1. Čezmejno zaposlovanje in izvajanje skupnega multidisciplinskega programa za usposabljanje 14 
izkušenih raziskovalcev v korist biomedicinske industrije, ki naj bi zajemalo tudi misije raziskovalcev po 
univerzah, bolnišnicah in podjetjih, s čemer naj bi se spodbudilo izmenjavo znanja in mobilnost med 
javnim ter zasebnim področjem.
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2. Oblikovanje 5 tematskih delovnih skupin, ki bodo imele nalogo, da pripravijo vizijo in strateško agendo 
na področju čezmejnega biomedicinskega raziskovanja (pričakovana študija in študija scenarijev na 
področju biomedicine).
3. Načrtovanje rezultatov, tehnologij in kompetenc akterjev (natančna določitev trenutnega stanja).
4. 2 mednarodni delavnici v Italiji in Sloveniji za predstavitev doseženih rezultatov in soočanje z ostalimi 
evropskimi stvarnostmi.
5. Organizacija vsaj 10 deželnih posvetov v sklopu kampanje za osveščanje in informiranje bolnišničnih 
operaterjev in širše javnosti.
6. Zaposlitveni načrti za vsakega posameznega raziskovalca, ki naj vključujejo tudi bodoče skupne 
projektne dejavnosti.
7. Izvedba vsaj 50 tehnoloških revizijskih postopkov pri čezmejnih biomedicinskih podjetjih in 
bolnišnicah.
8. Oblikovanje spletnega portala namenjenega izmenjavi in sokoriščenju izkušenj, kompetenc in 
rezultatov (Crossborder Technological Market Place).
9. Dogovor glede čezmejnega omrežja med glavnimi akterji na področju raziskovanja in biomedicinske 
industrije, ki naj bi privedlo do združitve vsaj 20 podjetij, ki delujejo na področju na znanju temelječega 
biogospodarstva.
10. Objavljanje poročil o uspešnih primerih prenašanja tehnološkega znanja in dobrih praks med partnerji.
11. Ustanovitev projektnega start-up podjetja, ki naj skrbi za stalno delovanje omrežja ter ustvarja trajna 
delovna mesta za visoko kvalificirane mlade raziskovalce, s tem da prevzame ključno vlogo pri 
sokoriščenju čezmejnem znanja na področju biomedicine.
12. Komunikacijski načrt in koriščenje doseženih rezultatov.
Z rezultati se bo vzpostavil trden krog komunikacije in učinkovitega ter trajnega sodelovanja med 
univerzitetnimi raziskovalci, zdravstvenim osebjem ter osebami, ki so odgovorne za razvoj industrijskega 
sektorja.
Pričakovani rezultati so bili skoraj v celoti doseženi. Podroben opis je na voljo na spletni strani projekta 
(www.trans2care.eu).
INOVACIJA
Mreža je postala z zastavljenimi cilji, obliko organizacije partnerstva pod vodstvom Vodilnega partnerja 
(kot to določa evropski predpis št. 20, pravilnika CE 1080/2006) ter svojimi predpisi o upravljanju pravo 
podjetje. Mrežo bi si lahko predstavljali kot “univerzitetno multinacionalko” v miniaturi, ki ustvarja 
novo dejavnost z: i) nadaljnjim izobraževanjem odraslih oseb (“agencija za poklicno prekvalifikacijo”), 
ii) posredništvom (brokerage) med partnerji in različnimi eksternimi subjekti (zasebna podjetja, javne 
ustanove, združenja, itd.), iii) razvojem novih prototipov, iv) reklamno dejavnostjo in trženjem. 
Ob tem pa je potrebno izpostaviti, da “produkti” s katerimi “univerzitetna multinacionalka” prodira na 
“tržišče”, niso diplomske naloge, doktorske disertacije ali akademske publikacije. Multinacionalka še 
naprej izobražuje človeške vire in ustvarja tradicionalne raziskovalne produkte (zaradi česar jo lahko 
ocenijo po standardih državnih ocenjevalnih agencij, kot sta ANVUR in ARRS - www.arrs.gov.si), hkrati 
pa se pojavlja tudi kot pro-aktiven subjekt pri določanju znanstvenih in tehnoloških novosti, ki bi 
lahko služile območju. Na takšen način mreža predlaga razvojne perspektive podjetjem, bolnišnicam, 
oblikovalcem politike in drugim zainteresiranim stranem. 
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Lead Partner Università di Trieste Department of Life Sciences Trieste Sabina Passamonti
Partner 1 Istituto Nazionale di Chimica Laboratory of Chemometrics Lubiana Marjana Novič
Partner 2 Scuola Internazionale Superiore di Studi Avanzati Neurobiology Trieste Giuseppe Legname
Partner 3 Università di Nova Gorica Laboratory of Environmental Research Nova Gorica Mladen Franko
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Venezia Paolo Ugo
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Biological Sciences 
Udine Enrico Braidot
Partner 9 IRCCS Burlo Garofalo Trieste Tarcisio Not
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Trans2Care is a strategic project (call 1/2009), made by 13 partners and funded to 
the tune of € 2.66 million. 
It started on 1st April 2011 and will end on 30th September 2014.
THE PARTNERSHIP
The thirteen partners of the project make up a set composed of 70% universities or research centers 
and 30% hospitals together with one technology transfer company. 
There is gender balance among the team managers, but there are more females than males among 
the researchers recruited to the project.   
OBJECTIVES
T2C is a project aimed at creating an international network operating in a range of scientific fields, 
seeking to develop new products and services for the improvement of the health system. and involves 
13 Partners located in Slovenia, Friuli Venezia Giulia, Veneto and Emilia Romagna, coordinated by the 
University of Trieste. 
 The related fields of expertise range from mathematics to chemistry and from biology to medicine. The 
skills are equally divided between the technological disciplines (mathematics, chemistry, economics), 
the biological and the clinical (see pie chart).
The network also aims to develop close contacts with industry and institutions operating within the 
healthcare system such as the end-users of new knowledge and technologies.
TRANS2CARE
TRANSREGIONAL NETWORK FOR 
INNOVATION AND TECHNOLOGY 
TRANSFER TO IMPROVE 
HEALTH CARE
Sabina Passamonti
Università degli Studi di Trieste, Dipartimento di Scienze della Vita, via L. Giorgeri 1, 34127, Trieste
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The academic institutions, hospitals and treatment institutions and the research and technology 
transfer centres that go to make up the network are working together. The aim is to jointly construct an 
unprecedented model of integration and create a virtuous synergy, not only in science and technology, 
but also in the social and economic fields.
The participants in this new integration between scientific disciplines and between actors in cultural, 
economic and social issues are the 14 researchers recruited by the project, engaged in technological 
and complementary training, enabling them to compare offers and technological requirements of use 
in improving the health of the population of the programme area.
With the progress in the planning stages and the progressive sharing of different types of knowledge, 
the interaction protocols are being perfected with a view to extending the cooperation to new 
partners and ensuring lasting future developments.
This synergistic interaction is aimed at the creation of new products and services that should enhance 
the diagnostic, preventative and treatment instruments for the most frequent pathologies in the cross-
border area involved, with the objective of having a positive impact on the health of its citizens and, 
consequently, raising levels of well-being and prosperity.
ACTIVITIES
The project is divided into various elements denominated Work Packages (WP).
WP1 - COORDINATION AND MANAGEMENT
How do we organize ourselves?
All the Partners work together, pursuing shared goals. 
The Lead Partner shall coordinate activities in order to achieve the expected results on time and using 
public funding in an appropriate fashion. Coordination is careful to recognize and resolve any problems 
that may be encountered and to seize unexpected opportunities.
WP2 - PREPARATORY ACTIVITY
How do we fund our project?
Most of the Partners were already cooperating, knew each other and were willing to engage in a 
shared project. Using meetings and telematic contacts, it was possible to incorporate new Partners 
and find a common line. The Lead Partner was responsible for the preparation and submission of the 
final proposal submitted to the Managing Authority.
WP3 - CROSS-BORDER RECRUITMENT OF STAFF IN TRAINING DURING THE PROJECT
We want a young staff to form a stable international network!
The participants in the cross-border cooperation and integration between different scientific disciplines 
and various cultural, economic and social entities are the 14 researchers recruited by the project and 
each employed at a Partner. The recruitment took place simultaneously, according to a public tender 
that the Partners shared.
WP4 - TRAINING AND CROSS-BORDER MOBILITY OF THE RESEARCHERS
Transformation: from isolated researchers to a multidisciplinary and international team
To empower young people to establish scientific cooperation with industry one must offer them both 
a technological training in various scientific fields as well as supplementary training in economics. The 
development of the ability to communicate scientific objectives and results with the outside world is 
important.
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WP5 - MAPPING AND ROAD-MAPPING
Who we are and where we want to go
Trans2Care will carry out a detailed study within the academic institutions, hospital and treatment 
facilities and industrial companies within the Programme Area on the respective results in science and 
technology in terms of both basic and applied research. The data collected will allow better planning 
of new research.
WP6 - TECHNOLOGY TRANSFER
How to transfer the knowledge and skills from the laboratories to the companies?
In order to achieve technology transfer actions, the network intends to organize Technology Audits, 
that is to say the audits in biomedical companies, laboratories and hospitals operating in the area 
involved, to understand their development needs. The researchers will be involved in these activities 
and create a database of innovative technological solutions.
WP7 - ENLARGEMENT AND CONSOLIDATION OF THE NETWORK
The big challenge: a permanent project
This phase of activity will include the setting up of new Partnerships in order to expand the Network 
to new members, actions of facilitation aimed at the integration into work of the researchers involved 
in T2C and the search for future funding to support the activities of the network after the conclusion 
of the Project.
WP8 - COMMUNICATION PLAN
How to raise awareness of the activities and results to non-specialists?
The Project Trans2Care involves matters of great socio-economic and health importance and is aimed 
at having a positive effect on the quality of care for patients and the public in general, towards whom 
educational and communication actions will be directed.
DELIVERABLES
These are the expected results, reported on the project card (section B.5).
1. Cross-border recruitment and implementation of a multidisciplinary programme of joint training of 
14 senior researchers at the service of the biomedical industry, including the exchange of research 
staff between academia, health care organizations and companies, designed to share knowledge 
and stimulate mobility between the public and private sectors.
2. The institution of 5 thematic working groups charged with defining a Vision and a Strategic Agenda 
for biomedical research cooperation (prospective study and scenario study in the biomedical field).
3. Mapping of the results, technologies, actors and responsibilities (detailed state of the art).
4. 2 international workshops, in Italy and Slovenia, on the results obtained and a comparison with 
other European experiences. 
5. At least 10 regional seminars as part of a campaign to raise awareness and communication with the 
hospital operators and the general public.
6. Career plans for each researcher, also including future joint projects.
7. At least 50 technology audits performed in cross-border biomedical companies and hospitals.
8. Implementation of a web portal dedicated to the exchange and sharing of experiences, expertise 
and results (Cross-border Technological Market Place).
9. An agreement governing a cross-border network between the main actors involved in research 
and the biomedical industry for a total of least 20 companies active in the knowledge-based bio-
economy.
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10. The publication of reports on successful cases of technology transfer and best practices transferred 
between partners.
11. The foundation of a start-up company of the Project that would render the network permanent and 
generate stable employment for highly skilled young people, becoming a key player in the cross-
border sharing of knowledge in the biomedical field.
12. A Project communications plan also covering the exploitation of the results obtained.
These results will generate a virtuous and permanent cycle of communication and efficient collaboration 
between academic researchers, caregivers and professionals working in industrial development.
Almost all of the results have been achieved and their detailed description is available on the project 
website 
INNOVATION
Given the objectives set and given the partnership’s organizational form which is coordinated by a 
Lead Partner (as per European standard art. 20, EC Regulation 1080/2006) and the management rules, 
the network has become similar to an enterprise. We can imagine it as an “academic multinational” in 
miniature, which invents a new business, provided by: i) advanced training for adults (“a professional 
retraining agency”), ii) intermediation (brokerage) between partners and other external agents 
(private companies , government bodies, associations, etc.), iii) development of new prototypes and 
iv) advertising and marketing.
It should be noted, therefore, that the “products” that this “academic multinational” seeks to bring to the 
“market” are not graduate theses, doctoral dissertations or academic publications. The multinational 
continues to train human resources and generate traditional research products (and thus can also be 
assessed according to the standards set by national assessment agencies of, the ANVUR and ARRS - 
www.arrs.gov.si), but also puts itself forward as a pro-active subject in the identification of new science 
and technologies that useful for the area in question and therefore suggesting growth prospects for 
businesses, hospitals, policy-makers and other stakeholders.
43
Consortium Body Structure City Team Manager
Lead Partner Università di Trieste Department of Life Sciences Trieste Sabina Passamonti
Partner 1 Istituto Nazionale di Chimica Laboratory of Chemometrics Lubiana Marjana Novič
Partner 2 Scuola Internazionale Superiore di Studi Avanzati Neurobiology Trieste Giuseppe Legname
Partner 3 Università di Nova Gorica Laboratory of Environmental Research Nova Gorica Mladen Franko
Partner 4 Università di Ferrara Department of Medical Sciences-Section of Pediatrics Ferrara Caterina Borgna








Partner 7 Università Ca’ Foscari Venezia
Deaprtment of Molecular 
Sciences and Nanosystems  
Venezia Paolo Ugo
Partner 8 Università di Udine
Department of Agricultural 
and Environmental Sciences-
Department of Medical and 
Biological Sciences 
Udine Enrico Braidot
Partner 9 IRCCS Burlo Garofalo Trieste Tarcisio Not
Partner 10 Centro per le Trasfusioni della Slovenia
Center for the Production 
of Diagnostic and Research 
Reagents 
Lubiana Vladka Ćurin Šerbec
Partner 11 Ospedale ortopedico di Valdoltra Ancarano Ingrid Milošev
Partner 12 Università del Litorale Faculty of Health Sciences Isola Maja Čemažar
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Pangea è un progetto standard (bando 2/2009), realizzato da 9 partner e finanziato 
con € 1,25 MLN. Ha avuto inizio il 1° ottobre 2011 e terminerà il 30 settembre 2014.
INTRODUZIONE
La popolazione europea sta invecchiando (Lutz et all, Nature, 2008). Nella regione di confine sloveno – 
italiana un’alta percentuale di persone (18%-20%) rientra nella fascia di età maggiore di sessantacinque 
anni. Si tratta di una popolazione eterogenea dentro la quale alcuni soggetti sono fisicamente 
attivi; l’odierno anziano di settantacinque anni può essere paragonato ad una persona  di 55 anni 
di trent’anni fa. D’altra parte, si nota la presenza di malattie croniche e l’indebolimento del sistema 
muscolo-scheletrico. Nonostante che in più ricerche fosse stato messo in luce l’impatto dello stile 
di vita sugli effetti dell’invecchiamento, non sono ancora stati definiti i criteri di un invecchiamento 
sano. Il problema globale dell’invecchiamento e la ricerca dei criteri dell’invecchiamento di qualità 
che possono permettere all’anziano una vita di qualità,  d’indipendenza e di autosufficienza fino all’età 
massima possibile, sono uno dei problemi più complessi della società attuale. La Commissione Europea 
ha proclamato il 2012 come l’anno dell’Invecchiamento attivo e di solidarietà intergenerazionale. 
Alcuni anni prima che la Commissione Europea decidesse di occuparsi in una maniera più attenta del 
problema dell’invecchiamento della popolazione, nell’istituto di Ricerche Chinesiologiche del Centro 
di Ricerche Scientifiche dell’Università del Litorale, abbiamo deciso - in collaborazione con partner 
nazionali e internazionali - di realizzare una ricerca per studiare i criteri dell’invecchiamento e di dare 
così alla società i risultati degli studi per affrontare meglio il problema esposto. 
Molte ricerche scientifiche indicano l’importanza dell’attività fisica e della nutrizione adeguata per 
prevenire le malattie ed aumentare l’autosufficienza della popolazione anziana. Non dobbiamo però 
sottovalutare l’importanza dell’informazione appropriata, in collaborazione con diverse entità, che può 
avere effetti positivi sulla qualità di vita della popolazione anziana. 
PANGEA 
ATTIVITÀ FISICA E NUTRIZIONE 
PER UN INVECCHIAMENTO 
DI QUALITÀ
Rado Pišot
Università del Litorale - Centro di ricerche scentifiche 
Garibaldijeva 1, SI-6000 Koper 
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Il Programma per la Cooperazione Transfrontaliera Italia-Slovenia 2007-2013 – PANGeA collega gli 
enti pubblici dell’area di programma che svolgono le proprie attività per migliorare la qualità di vita 
della popolazione anziana. Nella ricerca sono coinvolte università, istituti, ospedali, comuni e l’Istituto 
nazionale per la salute pubblica. 
Il nostro obiettivo è di offrire agli anziani programmi di promozione, educazione e conoscenza 
professionale dell’attività fisica e dello stile di vita, in modo da metterli in grado di migliorare la loro 
qualità di vita. Le attività progettuali sono svolte in collaborazione con enti sanitari (ospedali), sociali 
(case di riposo) e privati (centri per l’attività fisica), le cui azioni coincidono con quelle del progetto. 
I programmi di allenamento e le linee guida per un’alimentazione adeguata migliorano lo stato di 
salute e prevengono le malattie croniche e lesioni acute. D’altra parte studiamo gli effetti dell’inattività e 
sviluppiamo programmi per un’efficace attivazione delle funzioni motorie dopo l’operazione dell’anca, 
come uno dei problemi più frequenti degli anziani. 
Le attività del progetto cercano di rafforzare la comunicazione e la coordinazione fra gli enti sanitari 
pubblici. 
Prima di procedere con la promozione, i partner progettuali hanno studiato lo stato di salute della 
popolazione anziana nell’area d’intervento del progetto e il loro stile di vita, estrapolando i fattori di 
un invecchiamento di qualità. Le attività della ricerca dei valori normativi e l’implementazione dei 
programmi d’intervento, che vanno eseguiti nel progetto, si basano sull’integrazione organizzativa, 
promozionale, scientifica e contenutistica di tutti i partner di altri soggetti coinvolti. È importante, 
dunque, la formazione della rete transfrontaliera (università – ospedali – case di riposo – università – 
enti private per lo studio e lo sviluppo del modello clinico per la prevenzione dei rischi di malattie e per 
l’incremento della qualità di vita degli anziani.
GLI OBIETTIVI GENERALI DEL PROGETTO:
• Definire i fattori per un invecchiamento sano
• Fondare contenuti base e formare personale adatto per il centro di eccellenza internazionale (SLO-ITA) 
nel settore della salute dei cittadini anziani 
• Aumento dell’integrazione sociale e della mobilità della popolazione deprivilegiata (anziani)
• Diminuzione dei costi per l’assistenza medica
• Integrazione dei presenti soggetti sanitari, sociali e privati ed il miglioramento della loro reciproca 
coordinazione 
L’area programma include università, che hanno ottenuto risultati internazionali di rilievo nel campo 
della medicina, medicina spaziale, kinesiologia, nutrizionismo e della salute generale. È noto che le 
menzionate aree possono integrarsi in modo eccellente con un approccio congiunto. Il nostro lavoro 
si baserà sull’integrazione delle scienze contigue, la traslazione del sapere e delle tecnologie, il che 
rappresenta uno strumento efficiente che è priorità nei programmi europei. 
Ci rendiamo conto che i modelli di salute, i programmi di esercizi ed i programmi alimentari sono 
datati e, come mostrano i risultati degli studi recenti sullo stile di vita, anche inefficienti. Attraverso 
svariate esperienze di ricerca, con la simulazione dell’invecchiamento (studi best rest) e la simulazione 
di un invecchiamento sano (sport-anziani) abbiamo ottenuto nozioni, pronte per l’applicazione 
nei poliambulatorii, centri di riabilitazione, palestre e centri wellness, club dello sport, utili per ogni 
singolo individuo. Ciononostante si dovrà rispondere, nel corso del progetto PANGeA, ancora ad altre 
domande scientifiche riguardanti l’impatto dell’inattività fisica sulle persone anziane e sulla loro salute. 
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Le applicazioni garantite dagli obiettivi generali sono:
• Programmi per l’attività motoria/sportiva minimale e ottimale degli anziani;
• Definizione di efficaci procedimenti per la raccolta di dati sulla salute di diverse popolazioni target 
ovvero di popolazioni con diversi stati patologici; 
• Piani rinnovati per la riabilitazione e per una convalescenza più rapida dopo interventi chirurgici delle 
lesioni acute e croniche dell’articolazione dell’anca; 
• Programmi alimentari che ostacolino i processi catabolici indotti dall’inattività motoria;
• Realizzazione di parchi destinati all’attività motoria e la salute delle persone anziane. 
OBIETTIVI OPERATIVI DEL PROGETTO: 
• Creare un laboratorio mobile della salute con attrezzature e personale qualificato; 
• Creare un portale web (interfaccia grafica, data base, portale per l’informazione e la comunicazione) 
per la salute degli abitanti (in lingua slovena, italiana ed inglese);
• Effettuare, con approcci ottimizzati, 1000-2000 misurazioni dei fattori della salute delle persone da 
tutte l’area del programma con azioni pubblicitarie contemporanee;
• Adattamento e ridefinizione dei fattori della salute dei giovani sugli anziani, tenendo conto dei fattori 
dell’ambiente;  
• Organizzazione di 20 seminari educativi per la neo formazione di esperti di programmi di esercizio 
fisico per le persone anziane e 12 incontri dimostrativi per i programmi di esercizi da svolgere in 
ambito domestico; tutte due le attività saranno divise in modo equo in tute le sei regioni; 
• Organizzazione di sei riunioni scientifiche per consolidare il consorzio del progetto;
Gli obiettivi operativi sono definiti in conformità con il conseguimento degli obiettivi generali del 
progetto. Si innalzerà la qualità di vita degli abitanti dell’area di programma e anche globalmente. La 
promozione e l’incentivazione della salute, il monitoraggio del livello di salute, l’intervento medico e 
la prevenzione sono meccanismi chiave, che garantiranno alla regione del programma uno sviluppo 
coordinato della vita sociale e dello stato di salute. I gruppi deprivilegiati formano una gran parte di tutta 
la popolazione e tendono ad essere più numerosi ogni anno. Nei precedenti progetti di ambito locale 
abbiamo acquisito molte conoscenze che avranno una nuova dimensione, se integrate attraverso 
il consorzio. Le azioni che si svolgeranno a livello congiunto sono: lo sviluppo di un laboratorio 
mobile per la salute, la creazione di un portale web sulla salute, posa in opera dei parchi per la salute, 
rinnovamento dei protocolli di riabilitazione, organizzazione di conferenze e riunioni scientifiche.
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PANGeA je standardni projekt (razpis2/2009), v katerega se vključuje 10 partnerjev. 
Financiran je v višini  1,25 mio €. Z aktivnostmi je pričel 1. oktobra 2011, zaključuje 
se 30. septembra 2014.
UVOD
Evropska populacija se stara (Lutz et all, Nature, 2008). Tudi v obmejnih regijah med Slovenijo in Italijo 
je visok odstotek (18%-20%) populacije nad 65 letom starosti. Gre za zelo raznoliko populacijo med 
katerimi so nekateri gibalno/športno zelo aktivni, tako, da lahko današnjega 75-letnika primerjamo s 
55-letnikom izpred 30 let, na drugi strani pa so posamezniki, ki jih pestijo kronične bolezni in oslabljen 
mišično-skeletni sistem, za katere bi lahko rekli, da so se postarali mnogo prezgodaj. V raziskavah je že 
velikokrat bil dokazan močan vpliv življenjskega sloga na potek in posledice staranja, pri tem pa kriteriji 
zdravega staranja še niso bili definirani. Globalni problem staranja ter izzivi iskanja kriterijev zdravega 
staranja, ki bodo posamezniku omogočili kakovostno življenje ter neodvisnost in samostojnost v 
pozno starost so postali eden najpomembnejših problemov sodobne družbe. EU komisija je v pričo 
tega imenovala leto 2012 za leto Aktivnega staranja in medgeneracijske solidarnosti.
Kar nekaj let preden se je EU odločila, da tej problematiki nameni tolikšno pozornost, smo se na 
Inštitutu za kineziološke raziskave Znanstveno-raziskovalnega središča Univerze na Primorskem 
odločili, da skupaj z domačimi in tujimi partnerji raziščemo in preučimo kriterije staranja ter družbi 
ponudimo vzvode, da se s problematiko spopade na osnovi konkretnih ugotovitev in dognanj. Številna 
znanstvena dognanja dokazujejo izjemno učinkovitost gibalne aktivnosti in zdrave prehrane pri 
zmanjševanju zdravstvenih tveganj in povečanju samostojnosti bivanja starejše populacije. Ustrezno 
informiranje in poučevanje javnosti, ki zahteva sodelovanje različnih organizacij, ima lahko pozitivne 
učinke na kakovost življenja starejše populacije. Projekt programa čezmejnega sodelovanja Slovenija – 
Italija 2007-2013 – PANGeA združuje javne ustanove iz upravičenih regij, ki skrbijo za kakovost bivanja 
starejše populacije, od inštitutov, univerz, do bolnišnic, občin in Nacionalnega inštituta za javno zdravje. 
S programi promocije, edukacije in neposrednih vadbenih aktivnosti znanja o življenjskem slogu, ki 
PANGEA 
TELESNA AKTIVNOST 
IN PREHRANA ZA 
KAKOVOSTNO STARANJE
Rado Pišot
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izboljša kakovost bivanja, povezujemo s praktično uporabo ciljnim skupinam starejših občanov. Pri 
tem se poslužujemo mreže obstoječih zdravstvenih (bolnišnice), socialnih (domovi za starejše občane) 
in zasebnih (centri za telesno vadbo) subjektov, katerih temeljna dejavnost sovpada s tistimi, ki jih 
vključuje projekt. Vadbeni programi za starejše osebe in ukrepi za zdravo prehrano, ki jih uporabljamo, 
prispevajo k boljšemu splošnemu zdravstvenemu stanju, zmanjšanju dovzetnosti za nastanek akutnih 
poškodb in kroničnih obolenj. Na drugi strani preučujemo učinke trajne neaktivnosti in razvijamo 
programe za učinkovitejšo/hitrejšo obnovo gibalnih funkcij in neodvisnosti po operacijah kolka, kot 
enega najbolj perečih problemov starejših oseb.
Projektne aktivnosti tako skušajo preseči nizko stopnjo koordinacije med zdravstvenimi in drugimi 
javnimi ustanovami. Pred samim informiranjem so projektni partnerji preučili stanje starejše populacije 
na projektnem območju in iz značilnosti zdravih in aktivnih starostnikov razbrali kriterije zdravega 
staranja. Aktivnosti zbiranja normativnih vrednosti in implementacija intervencijskih programov, 
ki se izvajajo v projektu, temeljijo na organizacijskem, promocijskem, znanstveno-raziskovalnem in 
vsebinskem povezovanju vseh projektnih partnerjev ter drugih deležnikov. Tako se vzpostavlja trajna 
organizacijska mreža (univerze-bolnišnice, univerze-občine-domovi za starejše občane, univerze-
zasebniki-društva upokojencev itd.), ki bo omogočala nadaljnji razvoj področja zdravja in kakovosti 
bivanja prebivalstva v čezmejnem območju.
SPLOŠNI CILJI PROJEKTA:
• Definicija faktorjev zdravega staranja;
• Postavitev vsebinskih in kadrovskih osnov mednarodnega centra odličnosti (SLO-ITA) na področju 
zdravja starejših občanov;
• Dvig osveščenosti o pomenu zdravega staranja, socialne vključenosti in mobilnosti depriviligiranih 
populacij (starostniki);
• Zniževanje stroškov zdravstvene oskrbe;
• Povezovanje obstoječih zdravstvenih, socialnih in zasebnih subjektov in izboljšanje njihove 
medsebojne koordiniranosti.
Programsko področje vsebuje inštitute in univerze, ki dosegajo mednarodno odmevne rezultate na 
področju medicine, vesoljske fiziologije, kineziologije, nutricionistike in splošnega zdravja. Znano 
je, da se našteta področja lahko s skupno obravnavo izjemno dopolnjujejo. Naše delo bo temeljilo 
na združevanju mejnih znanosti, translaciji znanj in tehnologij, kar predstavlja učinkovit instrument 
in je s tem prioriteta številnih evropskih programov. Zavedamo se, da so modeli zdravja, programi 
vadbe in prehrane zastareli in, kot kažejo rezultati modernih študij stanja sodobnega življenjskega 
sloga, neučinkoviti. Preko bogatih raziskovalnih izkušenj, s simulacijo staranja (študije dolgotrajnega 
ležanja) in s simulacijo zdravega staranja (športniki - starostniki), smo pridobili številna spoznanja, ki so 
pripravljena na aplikacije v zdravstvene domove, rehabilitacijske centre, domove za ostarele, fitness- 
in wellness-centre, športne klube oziroma kar vsakemu slehernemu posamezniku. Kljub temu pa bo 
potrebno s projektom PANGeA odgovoriti še na nekatera znanstvena vprašanja, ki se nanašajo na 
vpliv gibalne neaktivnosti na starostnike in s tem na njihovo zdravje. Aplikacije, ki jih bodo zagotavljali 
splošni cilji, so naslednje:
• Izdelani programi za minimalno in optimalno gibalno/športno aktivnost starostnikov;
• Definirani učinkoviti postopki zbiranja podatkov zdravja različnih ciljnih populacij oziroma populacij 
različnih patoloških stanj;
• Prenovljeni rehabilitacijski plani za hitrejše okrevanje po operativnih posegih akutnih in kroničnih 
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poškodb kolčnega sklepa;
• Prehrambeni programi za zaviranje katabolnih procesov ob gibalni neaktivnosti;
• Izdelava gibalnih parkov zdravja za starejše.
OPERATIVNI CILJI PROJEKTA:
• Postavitev mobilnega laboratorija zdravja z merilno opremo in usposobljenimi merilci;
• Postavitev spletnega portala (grafični vmesnik, podatkovna baza, portal poročanja in obveščanja) 
zdravja prebivalcev (v slovenščini, italijanščini in angleščini);
• Opravljenih 1000 meritev faktorjev zdravja ljudi iz celotnega programskega območja, s sočasnimi 
promocijskimi akcijami;
• Prilagoditev in redefinicija faktorjev zdravja iz mladostnikov na starostnike z upoštevanjem okoljskih 
faktorjev;
• Organizacija 20 brezplačnih izobraževalnih seminarjev za usposabljanje vodij vadbe za starejše ter 12 
brezplačnih demonstracijskih srečanj za vadbene programe starostnikov na domu, oboje enakomerno 
razporejeno po vseh šestih regijah;
• Organizacija šestih znanstvenih sestankov, namenjenih krepitvi konzorcija projekta.
Operativni cilji so definirani v skladu z doseganjem splošnih ciljev projekta. Delujemo v smeri 
povečanja kakovosti življenja prebivalcev programskega območja, pa tudi bolj globalno. Promocija in 
spodbujanje zdravja, spremljanje zdravja, zdravstveno ukrepanje in preventivno delovanje so ključni 
mehanizmi, ki bodo programski regiji omogočali koordiniran razvoj zdravstvenega in socialnega 
življenja. Depreviligirane skupine predstavljajo velik del celotne populacije, ki se vsako leto povečuje. 
V naših predhodnih lokalnih projektih smo prišli do številnih spoznanj, ki bodo dobila novo dimenzijo, 
ko jih bomo povezali preko konzorcija.
Projekt je zasnovan v smislu postavljanja kriterijev zdravega staranja, na podlagi povezovanja 
interdisciplinarnih znanj in izvedbe množičnih meritev na starostnikih, kar bo zagotavljalo osnovo za 
izgradnjo trajne mreže institucij, ki bo nudila zdravstveno-rehabilitacijske storitve v podporo hitrejšemu 
okrevanju. Vse to je mogoče prenesti na nivo nacionalnih politik, ki bi s sinergijo trajnih mrež (povezave 
med bolnišnicami in skupnimi funkcionalnimi centri) na celotnem programskem območju omogočila 
dvig kakovosti življenja starostnikov.
Projekt je tudi raziskovalno usmerjen, saj se s povezovanjem univerz in drugih javnih raziskovalnih 
inštitucij (Univerze na Primorskem, Univerze v Trstu, Univerze v Vidmu in Univerze v Ferrari ter Inštituta 
za varovanje zdravja RS, Splošne bolnišnice Izola in Ortopedske bolnišnice Valdoltra) na podlagi 
interdisciplinarnih ter mednacionalnih znanj postavljali skupni kriteriji zdravega staranja. Poleg tega, 
preko uvedbe intervencijskih programov prispevamo k dvigu kakovosti življenja starejših oseb, pri 
čemer je telesna aktivnost osrednje sredstvo socialne integracije.
51
Konzorcij Prijavitelj Enota Mesto Vodja projektne skupine
Lead Partner Univerza na Primorskem
Znanstveno-raziskovalno 
središče, Inštitut za 
kineziološke raziskave
Koper Rado Pišot
Partner 1 Univerza v Trstu Trst Gianni Biolo
Partner 2 Mestna občina Koper Koper Ivana Štrkalj
Partner 3 Mestna občina Kranj Kranj Ida Bibič
Partner 4 Nacionalni inštitut za javno zdravje RS Ljubljana
Mojca Gabrijelčič 
Blenkuš
Partner 5 Splošna bolnišnica Izola Izola Mladen Gaparini
Partner 6 Univerza v Udinah Dipartimento di Scienze Mediche e Biologiche Udine
Pietro Enrico di 
Prampero
Partner 7 Univerza v Ferrari Dipartimento di Medicina Clinica e Sperimentale Ferrara Angelina Passaro
Partner 8 Univerza v Padovi Dipartimento di Scienze Biomediche Padova Carlo Reggiani
Partner 9 Univerza v Ferrari Ferrara Augusta Rabuiti
52
PANGeA is a standard project (call 2/2009) made by 10 partners and funded with  
€ 1,25 MLN. It started on 1st October 2011 and will end on 30th September 2014.
INTRODUCTION
European population is ageing (Lutz et al, Nature 2008). The population older than 65 years in the border 
regions between Slovenia and Italy is relatively high (18-20%). This is a diverse population including 
many motor/sports active persons, so that a 75-year-old person of today can be compared with a 
55-year-old 30 years ago, on the other hand, there are also many individuals suffering from chronic 
diseases and weak muscular and skeletal system, for which we could also say that have aged too 
soon. Research has many times proved a strong impact of lifestyle on the process and consequences 
of ageing, whereas, the criteria of healthy ageing have not been defined yet. The global problem of 
ageing and the challenges of searching for healthy ageing criteria, which will enable individuals to lead 
quality life and be independent in their old age, have become one of the most significant problems 
of the modern society. Thus, the European Commission has proclaimed the year 2012 as the Year for 
Active Ageing and Solidarity between Generations.
A few years before the EU had decided to dedicate such an extent of attention to this issue, the 
Institute of Kinesiology Research of the Science and Research Centre of the University of Primorska 
decided to explore and study the ageing criteria together with local and foreign partners and offer the 
society all levers in order to be able to cope with this issue based on specific findings and knowledge. 
Numerous scientific findings prove the exceptional efficiency of motor activities and healthy nutrition 
in reducing health risks and enhancing the independence of living of the older population. Appropriate 
information and notifying the public, which involves the cooperation of different organisations, can 
positively influence the quality of life of the older population. The Cross-border Cooperation Slovenia 
– Italy 2007-2013 Programme – PANGeA unites public institutions from participating regions that 
are active in the field of assuring the quality of living of the older population, institutes, universities, 
hospitals, municipalities and the Health Protection Institute of the Republic of Slovenia. Promotion, 
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that improves the quality of living, in practice for target groups of older citizens. We shall use the 
network of existing health care (hospitals), social (elderly homes) and private (fitness centres) entities, 
which are mainly operating in the fields of activities, which are the subject of this project. Fitness 
programmes for the elderly and healthy nutrition measures, which we will apply, will contribute to 
improved general health condition, reduce the risks of acute injuries and chronic diseases. On the 
other hand, we shall study the effects of permanent inactivity and develop programmes for a more 
efficient/faster regeneration of motor functions, and the independence after hip surgeries, which have 
become one of the most occurring problems that the elderly are coping with.
Project activities strive to exceed the low coordination level between health care and other public 
institutions. Prior to providing information to the public, project partners study the situation of the 
older population in the project area, and by interpreting the characteristics of healthy and active elderly 
people they try to define the criteria of healthy ageing. The activities involving the accumulation of 
normative values and the implementation of intervention programmes, which are implemented 
within the scope of the project, bases on organisational, promotional, science-research and subject-
related integration of all project partners and other stakeholders. In this way we are establishing a 
permanent organisation network (universities-hospitals, universities-municipalities-elderly homes, 
universities-private persons-pensioners’ organisations etc.), which will enable further development of 
the health and quality of living of the population, living in the cross-border area.
GENERAL OBJECTIVES OF THE PROJECT
• Defining healthy ageing factors;
• Setting up content-related and HR bases of the international excellence centre (SLO-ITA) in the field 
of health of elderly citizens;
• Raising awareness on the significance of healthy ageing, social inclusion and mobility of less privileged 
populations (the elderly);
• Reducing the costs of health care;
• Connecting the existing health care, social and private entities and improving their mutual 
coordination.
The programme area includes institutes and universities that have achieved excellent results on an 
international level, namely in the field of medicine, space physiology, kinesiology, nutrition studies 
and health in general. It is well known that numerous fields of work can supplement each other when 
they are discussed jointly. Our work bases on merging border sciences, translating knowledge and 
technologies, which presents an efficient instrument, thus being the priority of numerous European 
programmes. We are well aware of the fact that health models, exercise and nutrition programmes 
are outdated, and, as the results of modern lifestyle studies show, also inefficient. Many experiences 
in research, the simulation of ageing (bed rest studies) and healthy ageing simulation (sportsmen – 
the elderly) have enabled us to acquire many findings that can be applied in health care centres, 
rehabilitation centres, elderly homes, fitness and wellness centres, sports clubs, and last but not 
least, for every individual. Despite this, the PANGeA project will need to answer some other scientific 
questions that refer to the impact of motor inactivity on the elderly and consequently on their health. 
Applications that will be guaranteed by the general objectives, are as follows:
• Programmes for minimum and optimum motor/sports activity of the elderly;
• Defined efficient procedures of data collection on the health of different target population or 
populations with different pathological conditions;
• Renewed rehabilitation plans for faster recuperation after surgeries of acute and chronic injuries of 
the hip joint;
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• Food programmes for hindering catabolic processes that occur with motor inactivity;
• Establishment of motor health parks for the elderly.
OPERATIVE OBJECTIVES OF THE PROJECT
• Setup of a mobile health laboratory with measuring equipment and qualified measurers;
• Setup of a web portal (graphic interface, database, reporting and informing portal) about the health 
of inhabitants (in Slovene, Italian and English language);
• 1000 measurements of health factors of people from the entire programme area including 
simultaneous promotion campaigns;
• Adjustment and redefinition of health factors transferred from youngsters to the elderly by considering 
environmental factors;
• Organisation of 20 free training seminars for training fitness trainers for the elderly, 12 free 
demonstration meetings for fitness programmes for the elderly, performed at their homes, both 
equally distributed in all six regions;
• Organisation of six scientific meetings, intended for strengthening the project consortium.
Operative objectives are defined in accordance with achieving general project objectives. We work in 
order to enhance the quality of living of inhabitants from the programme area, as well as on a more global 
level. Promoting and encouraging health, health monitoring, health care measures and preventive 
measures are the key mechanisms that will enable the programme region a coordinated development 
of health and social life. Less privileged groups present a large part of the entire population, which is 
increasing every year. Our preliminary local projects have resulted in many findings that will acquire a 
new dimension, when we will be able to connect these findings via a consortium. 
The project has been drafted in the sense of setting up healthy ageing criteria, based on connecting 
interdisciplinary knowledge and the implementation of mass measurements on the elderly, thus 
enabling the basis for constructing a permanent network of institutions that will offer health care and 
rehabilitation services in order to stimulate the recovery period. Everything mentioned above can be 
transferred to the level of national policies, which could enable the increase of the quality of life of 
the elderly by synergising permanent networks (connections between hospitals and joint functional 
centres) on the entire programme area.  
The project also has a research focus, since joint criteria for healthy ageing will be set up by connecting 
universities and other public research institutions (University of Primorska, University of Trieste, 
University of Udine and the Ferrari University, as well as the Health Protection Institute of the Republic 
of Slovenia, Izola General Hospital and Valdoltra Orthopaedic Hospital) based on interdisciplinary and 
international knowledge. Furthermore, by introducing intervention programmes, we shall contribute 
to enhancing the quality of life of the elderly, whereas physical activity is the core mean of social 
integration.
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GLIOMA 
IDENTIFICAZIONE DI NUOVI 
MARCATORI DI CELLULE STAMINALI 
TUMORALI A SCOPO DIAGNOSTICO 
E TERAPEUTICO
Neža Podergajs1, Helena Motaln1, Miloš Vittori1 e Tamara Lah Turnšek1,2
1 Department of Genetic Toxicology and Cancer Biology, National Institute of Biology, Večna Pot 111, 1000 Lubiana  
2 Department of Biochemistry, Faculty of Chemistry and Chemical Engineering, University of Ljubljana, 
Aškerčeva 5, 1000 Lubiana
L’incidenza di cancro, compresi i tumori cerebrali, è in aumento a causa dell’inquinamento ambientale 
e dell’invecchiamento della popolazione. Benché il glioblastoma (GBM) appartenga ai tumori 
rari, rappresenta la forma di glioma più maligna ed è associato al tasso di sopravvivenza più basso 
nonostante gli avanzati protocolli di trattamento. Il progetto GLIOMA è finalizzato a individuare nuovi 
target molecolari e biomarcatori per il miglioramento della diagnosi e della prognosi del glioblastoma 
allo scopo di far fronte alla resilienza dei GBM e di suggerire nuovi metodi di trattamento. L’introduzione 
di nuove strategie all’avanguardia focalizzate sul singolo paziente, mediante conoscenze aggiornate 
e lo sviluppo di moderne tecnologie, non solo permetterà di aumentare l’efficacia del trattamento e 
la qualità della vita dei pazienti, ma potrà anche contribuire alla salute della popolazione generale su 
entrambi i versanti del confine italo-sloveno.
Il coordinatore del progetto GLIOMA è la Prof.ssa Tamara Lah Turnšek del National Institute of Biology 
(NIB). L’obiettivo principale del progetto è l’istituzione del network internazionale per l’identificazione, 
diagnosi e terapia dei tumori cerebrali, che comprende ospedali e centri di ricerca di eccellenza 
impegnati nell’introduzione di tecnologie all’avanguardia nel campo dell’oncologia. Il nucleo di tale 
network è costituito dal Department of Genetic Toxicology and Cancer Biology del NIB, dallo University 
Medical Centre Ljubljana, dall’Ospedale Universitario di Udine, dal Sincrotrone di Basovizza e dall’Unità 
Sanitaria Locale di Chioggia. Il network si amplierà ulteriormente per includere l’Università di Trieste, 
l’ICGEB di Padriciano e l’Ospedale Universitario di Maribor, oltre ad altri centri da entrambi i lati del 
confine. L’obiettivo del nostro network è il miglioramento dello stato di salute e della qualità della vita 
dei pazienti affetti da tumori cerebrali nelle regioni vicine.
57
IL PROGETTO GLIOMA SI ARTICOLA SU DUE FILONI DI RICERCA, LE CELLULE 
(STAMINALI) TUMORALI E IL LORO MICROAMBIENTE:
(A) BIOMARCATORI E LORO TARGETING
In particolare, il progetto GLIOMA è incentrato sulle cellule staminali di GBM (GSC), che svolgono 
presumibilmente un ruolo fondamentale nello sviluppo del tumore. Uno degli obiettivi importanti 
del progetto è quello di creare una banca interregionale di GSC e di tessuto di GBM, che costituisca la 
base per la ricerca di nuovi biomarcatori (GSC) con potenziale teranostico, ovvero che possano essere 
utilizzati come bersagli terapeutici (Figura 1). Il gruppo della Prof.ssa Lah ha recentemente suggerito un 
miglioramento delle condizioni di crescita per la coltura in vitro delle GSC [1]. Impegnato nella ricerca 
di nuovi biomarcatori delle GSC, il gruppo ha utilizzato un approccio privo di bias basato sulla biologia 
dei sistemi, che prevedeva l’uso di analisi di proteomica per identificare e validare i nuovi marcatori 
biologici. I dati di proteomica hanno permesso di individuare una proteina della superficie cellulare, 
la tetraspanina CD9, che sembra regolare la staminalità delle GSC e mediare i processi di crescita e 
progressione del tumore [2]. 
Figura 1: L’invasione delle cellule tumorali è uno dei principali fattori che contribuiscono alla resistenza dei GBM alla 
terapia. Per studiare l’invasione delle cellule staminali di glioblastoma, gli sferoidi preparati sono stati incorporati 
nella matrice di collagene. La distanza di invasione di singole cellule invasive provenienti dallo sferoide è stata 
misurata ogni giorno dal giorno 1 (sinistra) al giorno 5 (destra). Nota: in questo intervallo di tempo la proliferazione 
delle cellule ha aumentato significativamente il volume dello sferoide.
Il laboratorio del Prof. Alessandro Vindigni e di Paola Storici ha proposto come biomarcatori alternativi 
proteine che svolgono la loro funzione nel nucleo cellulare. Sono state valutate come nuovi 
biomarcatori le proteine della famiglia delle elicasi RECQ, responsabili della divisione e crescita cellulare 
e della morte cellulare programmata. Mutazioni nei geni della famiglia dell’enzima RECQ1 sono 
apparse fortemente correlate a instabilità genomica, la quale costituisce uno degli eventi precoci dello 
sviluppo tumorale. Nei tumori cerebrali l’elevata espressione dell’enzima RECQ1 è apparsa cruciale per 
la rapida proliferazione delle cellule tumorali cerebrali. Abbiamo pertanto dedicato ulteriori ricerche 
alla validazione funzionale dell’enzima RECQ1 [3] e della tetraspanina CD9 con strumenti sviluppati di 
recente allo scopo di rendere più efficiente il targeting di queste molecole e a fini di trattamento.  
Come intervenire sulle cellule (staminali) di glioblastoma? L’approccio standard è rappresentato dalla 
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neutralizzazione dell’attività dei biomarcatori sulla superficie cellulare; tuttavia, nel progetto GLIOMA il 
gruppo del Prof. Radovan Komel ha lavorato al miglioramento di questa tecnica mediante la produzione 
di nano-anticorpi. In virtù delle loro piccole dimensioni, questi rappresentano un mezzo più efficace 
per superare la barriera ematoencefalica che impedisce alle molecole più grandi di giungere alle 
cellule cerebrali [4]. I nano-anticorpi vengono prodotti naturalmente dai lama dopo esposizione a 
specifici antigeni presenti sulla superficie delle GSC. Per identificare nuovi anticorpi specifici per le 
GSC, abbiamo creato la cosiddetta libreria di nano-anticorpi a partire dall’RNA di linfociti isolati da lama 
immunizzati con GSC.
Prima della traslazione in studi clinici delle conoscenze acquisite in vitro sui nuovi biomarcatori, occorre 
ottenere una conferma finale testando tali marcatori in un modello in vivo. Nel progetto GLIOMA 
abbiamo realizzato il modello tumorale del pesce zebra [5] impiantando cellule tumorali con geni 
silenziati che codificano per i biomarcatori (ovvero proteina CD9 ed elicasi RECQ1) nell’embrione di 
pesce zebra per osservare il ruolo di queste proteine nella formazione del tumore (Figura 2). Questo 
nuovo animale modello potrebbe sostituire i modelli di topo impiegati in precedenza e facilitare 
l’uso di vertebrati inferiori nella ricerca sul cancro. Inoltre, questo modello offre il vantaggio di essere 
semplice ed economico rispetto ai modelli costituiti da roditori e pertanto rappresenta un nuovo 
approccio promettente nella ricerca sulle cellule (staminali) di glioma.
Figura 2: Per studiare nel modello tumorale in vivo il ruolo dei nuovi marcatori di GBM scoperti, cellule tumorali 
con geni silenziati che codificano per questi biomarcatori sono stati prima trasfettati per esprimere la proteina 
fluorescente rossa dsRed (sinistra). Le cellule sono state quindi impiantate nel cervello di embrioni trasparenti di 
pesce zebra (destra), permettendoci di studiare la distribuzione e l’invasione delle cellule tumorali. 
B) IL MICROAMBIENTE CELLULARE 
La massa tumorale di GBM è eterogenea, non soltanto in relazione ai diversi sottotipi di cellule di GBM, 
ma anche per quanto riguarda la molteplicità di cellule normali che infiltrano il tumore, le cosiddette 
cellule stromali. Tra queste, stiamo studiando le cellule staminali mesenchimali (MSC) infiltranti, 
che presentano tropismo per le cellule tumorali. Sono interessanti modulatori cellulari del GBM e 
potrebbero modulare specificamente il comportamento delle GSC, che non è ancora stato chiarito 
in dettaglio. Il gruppo della Prof.ssa Lah sta studiando in che modo l’interazione tra MSC derivate 
dal midollo osseo [6] e cellule di GBM influisce sulla crescita tumorale [7] e sul processo di invasione 
[8],[9]. Allo stesso tempo, il gruppo del Prof. Carlo Alberto Beltrami e di Antonio Paolo Beltrami sta 
studiando con Daniela Cesselli le GASC, cellule staminali associate al glioma, che sembrano avere un 
valore prognostico [10]. Questi esperimenti sono finalizzati al possibile uso delle MSC e di altre cellule 
stromali in sistemi cellulari per la veicolazione di farmaci e il trattamento del GBM, che potrebbero 
rappresentare una nuova generazione di agenti terapeutici antitumorali.
Infine, il progetto GLIOMA offre anche opportunità economiche per l’industria, dal momento che uno 
dei suoi obiettivi principali è favorire la competitività di imprese di recente formazione. Ad esempio, 
Biosistemika, un’azienda spin-off del NIB si è unita al progetto allo scopo di identificare marcatori sierici 
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nei pazienti con glioblastoma, che potrebbero portare alla creazione di prodotti interessanti a livello 
commerciale e allo sviluppo di metodi di screening non invasivi da entrambi i lati del confine.
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GLIOMA 
DOLOČANJE NOVIH BIOMARKERJEV 
MOŽGANSKIH TUMORJEV – GLIOMOV 
ZA DIAGNOZO IN KOT NOVE TARČE 
ZDRAVLJENJA
Neža Podergajs1, Helena Motaln1, Miloš Vittori1 in Tamara Lah Turnšek1,2
1 Oddelek za genetsko toksikologijo in biologijo raka, Nacionalni inštitut za biologijo, Večna Pot 111, 1000 Ljubljana 
2 Oddelek za biokemijo, Fakulteta za kemijo in kemijsko tehnologijo, Univerza v Ljubljani, Aškerčeva 5, 1000 Ljubljana
Pojavnost rakavih obolenj se zaradi onesnaženosti in slabih življenjskih navad povečuje. Narašča tudi 
število možganskih tumorjev, še posebej tistih najbolj malignih oblik – glioblastomov (GBM), pri katerih 
tudi novi načini zdravljenja ne omogočajo ozdravitve oziroma podaljšanja preživetja. Ravno zaradi 
odpornosti glioblastomov na ustaljene in moderne načine zdravljenja, je projekt GLIOMA usmerjen 
v raziskovanje in iskanje novih molekularnih tarč in biomarkerjev. Cilj projekta je izboljšanje diagnoze, 
prognoze in napovedi odziva bolnikov z glioblastomom na zdravljenje ter poteka bolezni. Z razvojem 
in preverjanjem najsodobnejših strategij, ki omogočajo načrtovanje novih terapij, prilagojenih 
posameznemu bolniku, projekt GLIOMA teži k vzpostavitvi koncepta individualiziranega zdravljenja 
na področju onkologije in glioblastomskih obolenj. Novi načini zdravljenja tumorskih obolenj, podprti 
s sodobnim znanjem in razvojem modernih tehnologij, tako ne bodo le povečali učinkovitosti 
zdravljenja in kvalitete življenja bolnikov z glioblastomom, ampak bodo tudi prispevali k izboljšanju 
splošnega zdravja populacije v obeh slovensko-italijanskih obmejnih regijah.
Vodja projekta GLIOMA je prof. Tamara Lah Turnšek z Nacionalnega inštituta za biologijo (NIB). Glavni 
cilj projekta je vzpostavitev mednarodne mreže za zaznavanje, diagnozo in zdravljenje možganskih 
tumorjev. Konzorcij sestavljajo tako bolnišnice kot odlična raziskovalna središča, ki se ukvarjajo z 
uvajanjem biotehnologij na področju onkologije. Omrežje poleg jedra, ki je Oddelek za genetsko 
toksikologijo in biologijo raka na NIB, sestavljajo še Univerzitetni klinični center Ljubljana, Univerzitetna 
bolnišnica v Vidmu, Sincrotrone v Bazovici in Zdravstvena ustanova v Chioggi. Predvideno je širjenje 
te mreže tudi na Univerzo v Trstu, ICGEB v Padričah in Univerzo v Mariboru ter na druge centre obeh 
obmejnih regij. Cilj tega mrežnega povezovanja je povečati zdravje in kakovost življenja bolnikov z 
možganskimi tumorji tudi v sosednjih regijah.
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RAZISKAVE V OKVIRU PROJEKTA GLIOMA SE NANAŠAJO NA RAZISKOVANJE 
TUMORSKIH (MATIČNIH) CELIC IN NJIHOVEGA TUMORSKEGA MIKROOKOLJA:
(A) BIOLOŠKI OZNAČEVALCI TUMORSKIH MATIČNIH CELIC KOT TERAPEVTSKE TARČE
Projekt GLIOMA se osredotoča na glioblastomske matične celice (GMC), ki jim pripisujejo ključno 
vlogo pri razvoju tumorja. Eden od pomembnih ciljev projekta je ustvariti medregionalno banko tkiv 
GBM in GMC, ki predstavlja osnovo za iskanje novih označevalcev GMC s potencialno uporabnostjo 
v teranostiki, torej spremljanju odziva GBM na zdravljenje (Slika 1). Skupina prof. Lahove je pred 
kratkim izboljšala rastne pogoje gojenja GMC in vitro [1]. V okviru iskanja novih označevalcev GMC 
so za identifikacijo in validacijo novih bioloških označevalcev uporabili neodvisen pristop sistemske 
biologije, ki vključuje analize proteomov celic. S to metodo je bil identificiran površinski celični protein 
- tetraspanin CD9, ki najverjetneje skrbi za uravnavanje matičnosti GMC in sodeluje v procesih rasti in 
napredovanja GBM [2].
Slika 1: Invazija tumorskih celic je eden glavnih dejavnikov odpornosti GBM na zdravljenje. Z namenom preučiti 
invazijo glioblastomskih matičnih celic so bili sferoidi teh celic vklopljeni v kolagenski matriks. Razdalja posameznih 
celic, ki invadirajo iz sferoida, je bila merjena od dneva 1 (levo) do dneva 5 (desno). S proliferacijo celic se je v tem 
času tudi znatno povečal premer sferoida. 
Kot alternativne označevalce v laboratoriju prof. Alessandra Vindignija in Paole Storici preučujejo 
proteine, ki sodelujejo v procesih, ki potekajo v celičnem jedru. Osredotočajo se na ovrednotenje 
novega biološkega označevalca iz družine helikaz RECQ, ki je odgovoren za celično delitev, rast 
in programirano celično smrt. Pokazali so, da so mutacije genov družine encimov RECQ1 močno 
povezane z genomsko nestabilnostjo, enim od zgodnjih dogodkov, ključnih za razvoj raka. Kot 
kaže je pri možganskih tumorjih povišano izražanje encima RECQ1 ključno za hitro podvojevanje 
tumorskih celic. Zato smo posvetili naše nadaljnje raziskave funkcionalni validaciji encima RECQ1 [3] 
in tetraspanina CD9 z novo razvitimi orodji, ki nam bodo razkrile njihov potencial za uporabo v ciljnih 
terapijah in učinkovitejše zdravljenje.
Kako uporabiti glioblastomske (matične) celice kot tarče? Standardni pristop je onemogočiti aktivnost 
označevalcev na celični površini. Zato namerava v projektu GLIOMA skupina prof. Radovana Komela 
izboljšati ta pristop s tehnologijo izdelave nano-protiteles. Zaradi svoje majhne velikosti nano-
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protitelesa namreč bolje prehajajo krvno-možgansko bariero, ki večjim molekulam preprečuje dostop 
do možganskih celic [4]. Nano-protitelesa povsem naravno tvorijo lame po izpostavitvi specifičnim 
antigenom, v tem primeru proteinom, ki so prisotni na površini GMC. Za identifikacijo novih nano-
protiteles, specifičnih za GMC, smo pripravili tako imenovano knjižnico nano-protiteles iz RNA 
limfocitov lam, ki so bile imunizirane z GMC.
Končna potrditev znanja o novih bioloških označevalcih, pridobljenega in vitro, pred translacijo v 
klinične preiskave, zahteva preverjanje njihove vloge v modelih in vivo. V projektu GLIOMA smo razvili 
model raka v ribah cebricah [5], pri čemer smo vsadili tumorske celice z utišanimi geni za biološke 
označevalce (npr. protein CD9 in helikazo RECQ1) v zarodke rib cebric, z namenom opazovanja njihove 
vloge pri tvorbi neoplazij (Slika 2). Ta ribji model bi lahko nadomestil mišje modele in pripomogel k 
uporabi preprostejših vretenčarjev v raziskavah raka. Dodatni prednosti tega živalskega modela sta tudi 
njegova preprostost in nizka cena v primerjavi z modeli glodavcev, zaradi česar obeta ribji model nove 
pristope v raziskovanju glioblastomskih (matičnih) celic.
Slika 2: Za preučevanje vloge novih označevalcev GBM z modelom raka in vivo smo tumorske celice z utišanimi 
geni za označevalce najprej modificirali za izražanje rdečega fluorescentnega proteina dsRed (levo). Celice so bile 
nato injicirane v možgane prozornega zarodka ribe cebrice (desno) za spremljanje njihove porazdelitve in invazije.
(B) CELIČNO MIKROOKOLJE
Tumorska masa GBM je heterogena, ne le z vidika vsebnosti različnih podtipov celic GBM, temveč tudi z 
vidika prisotnosti različnih vrst normalnih celic, t. i. stromalnih celic, ki se nahajajo v tumorju. Pri slednjih 
se osredotočamo na raziskave infiltrirajočih mezenhimskih matičnih celic (MMC), ki so sposobne 
usmerjenega gibanja proti rakavim celicam. Sposobne so spremeniti tudi lastnosti in obnašanje celic 
GBM in najverjetneje tudi specifične lastnosti GMC, kar doslej še ni bilo podrobneje raziskano. Skupina 
prof. Lahove preučuje vpliv interakcij med MMC iz kostnega mozga [6] in celicami GBM na rast [7] in 
invazijo GBM [8], [9]. Po drugi strani pa skupina prof. Carla Alberta Beltramija in Antonia Paola Beltramija 
z Daniello Cesselli preučuje delovanje z gliomi povezanih matičnih celic –GASC-ov, s potencialno 
prognostično vrednostjo v kliniki [10]. Ti poskusi so usmerjeni v raziskave uporabnosti MMC in drugih 
celic strome GBM pri zdravljenju GBM z vnosom zdravil na celični osnovi, ki bi lahko predstavljali novo 
generacijo terapevtikov za ciljno zdravljenje raka.
Projekt GLIOMA ponuja tudi gospodarske priložnosti za industrijo, saj je eden od njegovih poglavitnih 
ciljev povečati kompetitivnost novonastalih podjetij. Tak primer je odcepljeno podjetje NIBa 
Biosistemika, ki se je vključilo v projekt z namenom identifikacije serumskih označevalcev bolnikov 




Projekt GLIOMA sofinancira Evropski program čezmejnega sodelovanja med Slovenijo in Italijo 2007-
2013. To delo je podprto tudi s projektom ARRS J1-4247 (podeljen TLT) ter s financiranjem mladih 
raziskovalcev ARRS.
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The incidence of cancer, including brain tumours, is increasing due to environmental pollution and 
population aging. Although glioblastoma (GBM) belongs to rare tumours, it is the most malignant 
form of glioma where patients display the shortest survival rate despite the advanced treatment 
protocols. To address the glioblastomas’ resilience and suggest novel treatment methods, the GLIOMA 
project aims to search for novel molecular targets and biomarkers for GBM diagnosis and prognosis 
improvement. Introducing new “state of the art” strategies focusing on individual patient, by up to 
date knowledge and the development of modern technologies will not only increase the treatment 
efficiency and life quality of the patients, but may also contribute to health of general population on 
both sides of the Slovene-Italian border.
The coordinator of the GLIOMA project is Prof. Tamara Lah Turnšek from National Institute of Biology 
(NIB). The primary goal of the project is the establishment of the international network for detection, 
diagnosis and therapy of brain tumours. It comprises hospitals and excellent research centres dedicated 
to the introduction of “state of the art” technologies in the field of oncology. The core of this network 
consists of the Department of Genetic Toxicology and Cancer Biology at NIB, the University Medical 
Centre Ljubljana, the University Hospital in Udine, Sincrotrone in Basovizza and the Local Health Unit 
in Chioggia. The network shall further expand to the University of Trieste, the ICGEB in Padriciano and 
the University Hospital of Maribor as well as to other centres at both sites of the border. The goal of our 
networking is to increase health and life quality of brain tumour patients in the neighbouring regions.
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THE GLIOMA PROJECT HAS TWO ARMS OF RESEARCH, THE TUMOUR (STEM) 
CELLS AND THEIR MICROENVIRONMENT:
(A) BIOMARKERS AND THEIR TARGETING
Specifically, the GLIOMA project focuses on GBM stem cells (GSCs), which presumably play a key role in 
tumour development. One of the important aims of the project is to create an interregional GBM tissue 
and GSC bank, representing the basis for search of novel (GSC) biomarkers with potential theranostic, 
i.e. therapy targeting potential (Figure 1). The group of Prof. Lah recently proposed improved growth 
conditions for the in vitro culturing of the GSCs [1]. In search for novel GSC biomarkers, they used 
unbiased systems biology approach involving proteomics analyses to identify and validate novel 
biological markers. Proteomics data revealed cell surface protein, tetraspanin CD9, which appears to 
regulate the stemness of GSCs and mediate processes of tumour growth and progression [2]. 
Figure 1: Tumour cell invasion is one of the major contributors to GBM resistance to therapy. To study the invasion 
of glioblastoma stem cells, the prepared spheroids were embedded into the collagen matrix. The invasion distance 
of single cells invading from the spheroid was measured each day from day 1 (left) to day 5 (right). Note, that cells’ 
proliferation over this time significantly increases the spheroid volume.
As alternative biomarkers, the proteins functioning in the cell nucleus were proposed by Prof. 
Alessandro Vindigni’s and Paola Storici’s lab. RECQ helicase family proteins, responsible for cell division, 
growth and programmed cell death, were evaluated as novel biomarkers. Mutations of RECQ1 enzyme 
family genes appeared strongly related to genome instability which is one of the early events in cancer 
development. In brain tumours, elevated expression of the RECQ1 enzyme appeared to be crucial for 
fast proliferation of brain tumour cells. We therefore dedicated our further research to functionally 
validate RECQ1 enzyme [3] and tetraspanin CD9 with newly developed tools for their efficient targeting 
and for the treatment.  
How to target glioblastoma (stem) cells? Neutralising the biomarkers activity at cell surface is the 
standard approach, however in the GLIOMA project, the group of Prof. Radovan Komel aimed to 
improve the technology by the production of nano-antibodies. Due to their small size, these represent 
a better tool to approach the blood-brain barrier that prevents larger molecules from accessing the 
brain cells [4]. Nano-antibodies are produced naturally by llamas upon their exposure to specific 
antigens present on the surface of GSCs. To identify novel GSC specific antibodies, we have constructed 
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the so-called nano-antibody library from lymphocyte RNA, isolated from llamas immunized with GSCs.
Final confirmation before translating the knowledge on novel biomarkers obtained in vitro into the 
clinical trials should occur by testing these in the in vivo model. In the GLIOMA project we have 
established the zebrafish cancer model [5] by implanting tumour cells with silenced genes coding 
for the biomarkers (e.g. protein CD9 and RECQ1 helicase) into the zebrafish embryo to observe the 
role of these proteins in neoplasm formation (Figure 2). Such new animal model could substitute for 
previously used mice models and facilitate the use of lower vertebrates in cancer research. Furthermore, 
this model has a benefit of being simple and cheap compared to rodents’ model and thus represents 
a new promising approach in glioma (stem) cell research.
Figure 2: To study the role of newly discovered GBM markers in the in vivo cancer model, tumour cells with silenced 
genes coding for these biomarkers were first transfected to express the red fluorescent protein dsRed (left). The cells 
were then implanted into the brain of the transparent zebrafish embryo (right), enabling us to study distribution 
and invasion of the tumour cells. 
 
B) THE CELLULAR MICROENVIRONMENT 
GBM tumour mass is heterogeneous, not only with respect to different GBM cell subtypes but also 
regarding a plethora of normal cells infiltrating the tumour, the so-called stromal cells. Of these, we 
are investigating infiltrating mesenchymal stem cells (MSCs) which are exhibiting tropism towards the 
cancer cells. They are interesting cellular modulators of GBM and possibly specifically of GSCs’ behaviour 
which is still not known to details. The group of Prof. Lah is studying how the interactions between the 
bone marrow derived MSCs [6] and GBM cells affect the tumour growth [7] and invasion [8],[9]. On the 
other hand, the group of Prof. Carlo Alberto Beltrami and Antonio Paolo Beltrami with Daniela Cesselli 
are studying the GASCs, the glioma-associated stem cells, which seem to have a prognostic value [10]. 
These experiments are directed towards the potential use of MSCs and other stromal cells in cell-based 
GBM treatment and drug delivery, which may represent a new generation of cancer therapeutics.
Finally, the GLIOMA project also offers the economic opportunities for industry, as one of its major 
goals is to increase the competitiveness of newly formed enterprises. For example, Biosistemika, a 
spin-off company from NIB joined the project with the aim of identifying glioblastoma patients’ serum 
markers, which may lead to commercially interesting products and to development of non-invasive 
methods for their screening on both sides of the border.
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Centro Clinico Universitario di Ljubljana, Istituto di genetica medica - Slajmerjeva 3, 1000 Lubiana
Il Progetto SIGN è un progetto standard (Bando di gara n. 2/2009). 
È iniziato l’11 novembre 2011 e terminerà il 31 ottobre 2014. Il progetto è nato 
allo scopo di migliorare la qualità e l’accessibilità dei servizi di genetica medica 
nell’ambito della macro regione italo - slovena. 
PARTENARIATO 
Consorzio Ente Città Team Manager
Lead Partner Univerzitetni klinični center Ljubljana, Klinični Inštitut za medicinsko genetiko Ljubljana prof. Borut Peterlin
PP1 Univerzitetna Klinika za pljučne bolezni in alergijo Golnik, Golnik
doc. dr. Peter Korošec, univ. 
dipl. biol.
PP2 Centro di Riferimento Oncologico Istituto Nazionale Tumori – Aviano Aviano Alessandra Viel
PP3 Genetica Clinica - Università degli studi di Padova Padova prof. Maurizio Clementi
PP4 Dipartimento di Scienze Mediche e Biologiche - Università degli studi di Udine Udine prof. Giuseppe Damante
PP5 IRCCS Burlo Garofolo Trieste Trieste prof.ssa Anna Savoia
PP6 Splošna bolnišnica Izola Izola
PP7 Azienda Ospedaliera Universitaria S. Anna – Ferrara Ferrara prof.ssa Alessandra Ferlini
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Al progetto SIGN partecipano otto Istituti di sanità:
GLI OBIETTIVI PRINCIPALI DEL PROGETTO SIGN SONO:
1. Creare dei servizi congiunti e integrati sul web e un database, che siano fonte d’i informazioni per 
i pazienti, i tecnici e l’opinione pubblica laica aumentando così la consapevolezza e l’accessibilità 
ai servizi diagnostici, clinici, terapeutici e di riabilitazione che riguardano le conseguenze di difetti 
genetici;
2. Stabilire una rete di istituzioni di diagnostica e genetica clinica nelle regioni transfrontaliere nel campo 
della genetica medica;
3. Creare un database di centri per la terapia e la riabilitazione presenti nella regione, che si occupano 
delle malattie genetiche;
4. Migliorare l’accessibilità e aumentare la qualità del trattamento genetico dei pazienti;
5. Assicurare lo stesso trattamento, le procedure diagnostiche e terapeutiche a tutti i pazienti della 
regione che presentano  malattie genetiche;
6. Sviluppare l’accesso ai servizi genetici a distanza con l’aiuto della telemedicina nelle regioni senza 
accesso a queste ultime e garantire la migliore prassi nel campo della genetica clinica per i pazienti 
con l’utilizzo della tecnologia informatica innovativa nel settore della salute e;
7. Ampliare la consapevolezza e la conoscenza sulle malattie genetiche nel campo della genetica 
medica.
GLI OBBIETTIVI SPECIFICI DEL PROGETTO SIGN SONO:
1. creare dei servizi congiunti e integrati sul web e un database,
2. stabilire una rete di Istituti clinici o diagnostici e di esperti nel campo della genetica medica,
3. creare una base dei centri terapeutici e di riabilitazione per le malattie genetiche, una migliore 
accessibilità,
4. garantire una maggiore qualità nel trattamento dei pazienti,
5. assicurare lo stesso trattamento e le procedure diagnostiche e terapeutiche per i pazienti su entrambi 
i lati del confine,
6. e offrire l’accesso ai servizi genetici per le aree distanti, con l’ausilio della telemedicina. 
Le malattie genetiche sono numerose e rappresentano un problema notevole per la salute pubblica, 
in quanto spesso causano malattie croniche e portano ad una riduzione significativa della durata della 
vita. Tuttavia, guardando i casi uno ad uno, le malattie genetiche sono rare ed è per questo difficile 
diagnosticarle e curarle.   
Il Progetto SIGN realizzerà una rete di esperti nel campo della genetica medica clinica e di laboratorio 
che potranno condividere le loro conoscenze e riconoscere “la prassi migliore” per scoprire e seguire 
i pazienti con malattie genetiche rare. Il progetto è pensato a promuovere l’implementazione e la 
standardizzazione dei servizi genetici, consentendo così ai pazienti con malattie genetiche rare di 
accedere con gli stessi diritti ad un adeguato trattamento medico.
Uno degli obiettivi principali del progetto SIGN è quello di sensibilizzare sia l’opinione pubblica che 
i medici specialisti nel settore dei servizi genetici e dei nuovi metodi diagnostici per i pazienti con 
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malattie rare. A tale scopo sono stati organizzati dei corsi nell’ambito della genetica medica per i 
pediatri, i ginecologi e gli oncologi, nonché alcuni workshop per gli studenti delle scuole superiori. 
La partecipazione attiva dei partner progettuali a tutti gli incontri consente anche di allacciare nuove 
collaborazioni scientifiche e rafforzare la rete genetica.
Ai fini di una migliore comprensione della genetica umana è stato creato per i pazienti, i medici e 
gli studenti un apposito sito web, sia in lingua slovena che in quella italiana  (www.signgenetics.eu). 
Il settore destinato all’opinione pubblica comprende dati relativi alla genetica umana, alle malattie 
genetiche e alla loro influenza sulla società. I testi sono stati preparati in modo semplice e comprensibile. 
Il settore destinato ai medici e agli studenti offre numerosi strumenti di formazione, l’elenco con i dati 
fondamentali relativi a numerose malattie genetiche, i casi clinici utilizzati per il riconoscimento e la 
corretta diagnosi di specifiche malattie, i video seminari degli esperti e i protocolli clinici. La seconda 
parte è destinata ad aggiornare e stimolare i risultati raggiunti con il progetto: include la descrizione 
dei partner progettuali e le loro attività cliniche, di laboratorio e di ricerca. 
INCONTRI TRA I PARTNERS E PROGETTO EDUCATIVO
Obbiettivo di parte del progetto consiste nel rafforzamento del network SIGN attraverso l’organizzazione 
dei programmi educazionali e corsi d’aggiornamento per figure professionali collegati alle attività di 
genetica medica, generando dunque un piano di capillare informazione per portare a conoscenza 
delle potenzialità della genetica medica e dell’attività del network i medici di base, medici ospedalieri 
e altri componenti del sistema sanitario. È anche molto importante informare tutta la popolazione 
in genere delle nuove acquisizioni e potenzialità della genetica nonché del progetto SIGN. Infine, in 
questa parte del progetto è stata prevista l’organizzazione di meetings tra i partners per implementare 
la reciproca conoscenza e generare collaborazioni scientifiche.
Dunque, il progetto educativo riguarda due principali attività. La prima consiste nella organizzazione di 
meeting tra le unità per favorire la reciproca conoscenza. Infatti, affinchè il network di genetica medica SIGN 
possa operare efficientemente, è necessario che ogni partner sia a conoscenza delle attività di ciascuno degli 
altri membri del progetto. All’inizio del progetto SIGN, benché le varie unità fossero relativamente vicine, tali 
informazioni erano carenti, quindi, lo scopo di questa attività è stato quello di implementarle. Sono stati 
dunque organizzati meetings tra i vari partners; inoltre, allo scopo di iniziare collaborazioni scientifiche o nel 
campo della diagnostica, sono stati effettuati incontri bilaterali e visite ai vari istituti.
La seconda attività riguarda l’organizzazione di corsi o conferenze per laureati, specializzandi, dottorandi 
e popolazione in genere, per diffondere le nuove conoscenze e possibilità della genetica medica nella 
comunità. Infatti, per un’attività ottimale del network è necessario che i servizi offerti dai genetisti 
medici vengano presentati correttamente alla comunità. Purtroppo, infatti,  i media danno spesso 
notizie non corrette sui progressi della ricerca biomedica enfatizzandone le potenzialità applicative 
e, di conseguenza, creando eccessive aspettative nella comunità.  Inoltre, è necessario che l’attività 
diagnostica e di consulenza di ogni partner venga illustrata ad ogni operatore medico. É essenziale per 
l’ottimizzazione dell’attività dei servizi sanitari sanitaria che lo staff non genetista (medici e/o biologi) 
sia a conoscenza del network SIGN e delle sue attività diagnostiche.
Sono stati effettuati corsi di aggiornamento per specialisti. In particolare, nel maggio 2013 a Udine è 
stato organizzato un corso per ginecologi e nel gennaio 2014 ad Aviano è stato organizzato un corso 
per oncologi. Nel giugno 2014 a Udine è previsto un corso di aggiornamento per pediatri. Oltre ai corsi 
per specialisti e figure professionale d’ambito medico, sono stati effettuati seminari per studenti delle 




SLOVENSKO ITALIJANSKA GENETSKA MREŽA
Borut Peterlin
Univerzitetni klinični center Ljubljana, Klinični inštitut za medicinsko genetiko - Šlajmerjeva 3, 1000 Ljubljana
Projekt SIGN je standardni projekt (Javni razpis št. 2/2009). Začel se je 11. novembra 
2011 in se bo končal 31. oktobra 2014. Projekt je nastal z namenom izboljšati 
kakovost in dostopnost genetskih medicinskih storitev v okviru slovensko–italijanske 
makro regije.
PARTNERSTVO
V projektu SIGN sodeluje osem zdravstvenih ustanov:
Konzorcij Prijavitelj Mesto Vodja projektne skupine
Lead Partenr Univerzitetni klinični center Ljubljana, Klinični Inštitut za medicinsko genetiko Ljubljana prof. Borut Peterlin
PP1 Univerzitetna Klinika za pljučne bolezni in alergijo Golnik, Golnik
doc. dr. Peter Korošec, univ. 
dipl. biol.
PP2 Centro di Riferimento Oncologico Istituto Nazionale Tumori – Aviano Aviano Alessandra Viel
PP3 Genetica Clinica - Università degli studi di Padova Padova prof. Maurizio Clementi
PP4 Dipartimento di Scienze Mediche e Biologiche - Università degli studi di Udine Udine prof. Giuseppe Damante
PP5 IRCCS Burlo Garofolo Trieste Trieste prof.ssa Anna Savoia
PP6 Splošna bolnišnica Izola Izola
PP7 Azienda Ospedaliera Universitaria S. Anna – Ferrara Ferrara prof.ssa Alessandra Ferlini
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GLAVNI CILJI PROJEKTA SIGN SO:
1. Ustvariti skupne integrirane spletne storitve in podatkovne baze, ki bodo vir informacij za bolnike, 
strokovnjake in laično javnost in s tem povečati osveščenost in dostopnost diagnostičnih, kliničnih, 
terapevtskih in rehabilitacijskih storitev, ki se nanašajo na posledice genetskih okvar;
2. Postaviti mrežo kliničnega in diagnostičnega znanja v čezmejnih regijah na področju medicinske 
genetike;
3. Ustanoviti podatkovno bazo terapevtskih in rehabilitacijskih centrov v regiji za genetske bolezni;
4. Izboljšati dostopnost in povečati kvaliteto genetske obravnave bolnikov;
5. zagotoviti tudi enako obravnavo, diagnostične in terapevtske postopke pri vseh bolnikih z genetskimi 
boleznimi v regiji;
6. Razviti dostop do genetskih storitev na daljavo s pomočjo telemedicine v regijah brez dostopa do 
le-teh in zagotoviti najboljšo prakso na področju klinične genetike za bolnike z uporabo inovativne 
informacijske tehnologije IT na področju zdravja in;
7. Razširiti osveščenost in znanje o genetskih boleznih na področju medicinske genetike.
SPECIFIČNI CILJI PROJEKTA SIGN SO:
1. da ustvarimo skupne integrirane spletne storitve in podatkovne baze,
2. mrežo kliničnih oziroma diagnostičnih inštitucij in strokovnjakov na področju medicinske genetike,
3. bazo terapevtskih in rehabilitacijskih centrov za genetske bolezni, izboljšano dostopnost,
4. večjo kvaliteto obravnave bolnikov,
5. enako obravnavo in diagnostične ter terapevtske postopke za bolnike na obeh straneh meje,
6. ter dostop do genetskih storitev za oddaljena območja, s pomočjo telemedicine. 
Genetske bolezni so številne in predstavljajo velik javno zdravstveni problem, saj pogostokrat 
povzročijo kronične bolezni in vodijo do vidno zmanjšane življenjske dobe. Vendar pa so, posamezno 
gledano, genetske bolezni redke in jih je zato težko diagnosticirati ter zdraviti. 
Projekt SIGN bo vzpostavil mrežo strokovnjakov s področja klinične in laboratorijske medicinske 
genetike, ki bodo lahko delili svoje znanje ter prepoznali “najboljše prakse” za odkrivanje in vodenje 
posameznikov z redkimi genetskimi boleznimi.  V okviru projekta se bo spodbujalo implementacijo 
in standardizacijo genetskih storitev in tako omogočilo enakopraven dostop bolnikov z redkimi 
genetskimi boleznimi do ustrezne medicinske obravnave. 
Eden izmed glavnih ciljev projekta SIGN je ozaveščanje tako splošne javnosti, kot tudi zdravnikov 
specialistov na področju genetskih storitev in novih diagnostičnih metod za bolnike z redkimi 
boleznimi. V ta namen so bili organizirani tečaji s področja medicinske genetike za pediatre, ginekologe 
in onkologe ter nekatere delavnice za srednješolce. Aktivno vključevanje projektnih partnerjev na vseh 
tovrstnih srečanjih, omogoča tudi vzpostavitev novih znanstvenih sodelovanj in krepitev genetske 
mreže.
Z namenom boljšega razumevanja humane genetike je bila za bolnike, zdravnike in študente razvita 
posebna spletna stran, tako v slovenskem jeziku kot tudi italijanskem (www.signgenetics.eu). Področje 
namenjeno širši javnosti, vsebuje podatke o humani genetiki, genetskih boleznih in njihovemu vplivu 
na družbo. Besedila so pripravljena na preprost, poljuden način. Področje namenjeno zdravnikom in 
študentom ponuja številna izobraževalna orodja, seznam s ključnimi podatki o številnih genetskih 
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boleznih, kliničnih primerih uporabnih za prepoznavanje in pravilno diagnozo specifičnih bolezni, 
video seminarje strokovnjakov in klinične protokole. Drugi del je namenjen posodobitvi in spodbujanju 
doseženih rezultatov projekta: vključuje opis projektnih partnerjev in njihovih kliničnih, laboratorijskih 
in raziskovalnih dejavnosti. 
SREČANJA MED PARTNERJI IN IZOBRAŽEVALNI PROJEKT
Eden ključnih ciljev projekta je okrepiti mrežo SIGN z organiziranjem izobraževalnih programov in 
izpopolnjevalnih tečajev za strokovnjake, ki so povezani z dejavnostmi medicinske genetike. Namen 
projekta je namreč širiti informacije ter zdravnike v bolnicah in delavce v zdravstvenem sistemu 
seznanjati s potenciali medicinske genetike in dejavnostjo mreže. Prav tako pomemben cilj projekta je, 
da se splošno populacijo obvešča o novih pridobitvah in potencialu genetike, pa tudi o projektu SIGN. 
Ne nazadnje pa je cilj tega dela projekta tudi organizacija srečanj med partnerji, da se le-ti med seboj 
spoznajo in vzpostavijo znanstvena sodelovanja.
Izobraževalni projekt zajema dve glavni dejavnosti. Prva je organizacija srečanj, ki spodbuja 
medsebojno spoznavanje med enotami. Za učinkovito delovanje mreže medicinske genetike SIGN je 
namreč pomembno, da je vsak partner seznanjen z dejavnostmi vsakega posameznega člana projekta. 
Ob začetku projekta so med enotami kljub razmeroma majhnim razdaljam prehajale pomanjkljive 
informacije. Z namenom dopolniti te informacije smo organizirali srečanja med različnimi partnerji; v 
želji, da se vzpostavijo nova partnerstva na znanstvenem področju ali na področju diagnostike, pa smo 
pripravili tudi dvostranska srečanja in obiskali razne institucije.
Druga dejavnost je organizacija tečajev in predavanj za diplomirane študente, pripravnike, podiplomske 
študente in širšo populacijo, z namenom razširjanja novih znanj in možnosti medicinske genetike v 
skupnosti. Za optimalno delovanje mreže je potrebno, da se skupnosti ustrezno predstavijo storitve, 
ki jih ponujajo medicinski genetiki. Na žalost mediji pogosto posredujejo napačne informacije o 
napredku biomedicinskih raziskav in poudarjajo aplikativni potencial, s tem pa v skupnosti ustvarjajo 
pretirana pričakovanja. Poleg zgoraj navedenega je nujno, da se diagnostične in svetovalne dejavnosti 
posameznega partnerja predstavijo zdravstvenemu osebju, saj je za optimizacijo zdravstvenih storitev 
bistvenega pomena, da je ekipa zdravnikov in / ali biologov (torej ne genetikov) seznanjena z mrežo 
SIGN in njenimi diagnostičnimi dejavnostmi.
Za strokovnjake smo organizirali izpopolnjevalne tečaje. Maja 2013 je bil v Vidmu organiziran tečaj 
za ginekologe in januarja 2014 v Avianu tečaj za onkologe, junija 2014 pa smo v Vidmu pripravili tudi 
izpopolnjevalni tečaj za pediatre. Poleg tečajev za strokovnjake in strokovne poklice na medicinskem 
področju smo izvajali delavnice za učence srednjih šol, da bi jih uvedli v področje medicinske genetike 
in jih seznanili s projektom SIGN.
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SIGN  
SLOVENIAN ITALIAN GENETIC NETWORKS
Borut Peterlin
University Medical Centre Ljubljana, Clinical Institute of Medical Genetics -  Slajmerjeva 3, 1000 Ljubljana
SIGN is a standard project (call 2/2009). It started on 11 November 2011 and will 
end on 31 October 2014. It was created with the aim to improve the quality and 
accessibility of medical genetic services within the Slovenian-Italian macro-region. 
THE PARTNERSHIP
Project SIGN involves eight medical institutions: 
Consortium Body City Team Manager
Lead Partner Univerzitetni klinični center Ljubljana, Klinični Inštitut za medicinsko genetiko Ljubljana prof. Borut Peterlin
PP1 Univerzitetna Klinika za pljučne bolezni in alergijo Golnik, Golnik
doc. dr. Peter Korošec, univ. 
dipl. biol.
PP2 Centro di Riferimento Oncologico Istituto Nazionale Tumori – Aviano Aviano Alessandra Viel
PP3 Genetica Clinica - Università degli studi di Padova Padova prof. Maurizio Clementi
PP4 Dipartimento di Scienze Mediche e Biologiche - Università degli studi di Udine Udine prof. Giuseppe Damante
PP5 IRCCS Burlo Garofolo Trieste Trieste prof.ssa Anna Savoia
PP6 Splošna bolnišnica Izola Izola
PP7 Azienda Ospedaliera Universitaria S. Anna – Ferrara Ferrara prof.ssa Alessandra Ferlini
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THE MAIN OBJECTIVES OF SIGN PROJECT ARE:
1. To create databases and services in a single integrated online system, including information 
for patients, experts and public in general, in order to foster consciousness and support 
the accessibility to diagnostic, clinical, therapeutic and rehabilitative resources that 
are relevant for genetic diseases;
2. To establish a network of clinical and diagnostic experts from the cross-border area in the 
field of genetic medicine;
3. To create a database of regional therapeutic and rehabilitative centers notable for genetic 
diseases;
4. To improve the accessibility and to increase the quality of patients’ cure and care;
5. To assure the uniformity of diagnostic and therapeutic procedures for patients suffering 
from genetic pathologies in the cross-border area;
6. To develop a “telemedicine” system to supply, in the distance, genetic services where 
they are not available, and to contact experts in clinical genetics through the use of innovative 
technologies in the field of medical information;
7. To disseminate the consciousness and knowledge of genetic diseases in medical genetics.
THE MAIN PURPOSE OF SIGN PROJECT IS TO CREATE:
1. Integrated web-based services;
2. A medical genetic high excellence network for diagnostics and clinics;
3. A database of all treatment and rehabilitative centres that are relevant for genetic diseases; 
The improvement of services accessibility;
4. The increase of patients’ management quality- level;
5. Common based diagnostic and treatment procedures for patients in the cross-border area;
6. “Telemedicine” instruments for genetic services in distant areas.
Genetic diseases are numerous and represent a major issue in health care: in fact they often cause 
chronic illnesses and lead to a significant decrease of life expectancy. However, taken individually, 
genetic diseases are rare and, therefore, difficult to diagnose and treat. 
The SIGN project will create a network of experts in clinical and laboratory medical genetics who will be 
able to share their knowledge and detect “best practices” to assess and manage patients supposedly 
affected or affected by a genetic disease. Genetics services will be implemented and standardized on 
a medium-high rank, guaranteeing equal opportunities for patients affected by these diseases.
One of the major objectives of SIGN is to raise awareness in both the general public and medical 
specialists on the activities of the genetics services and on the new diagnostic options patients with 
rare diseases may be offered. For this purpose, training courses in medical genetics for paediatricians, 
gynaecologists and oncologists have been organized and several workshops for high school students 
have been conducted. The active involvement of the project partners in all these meetings also allows 
the establishment of new scientific collaborations and the reinforcement of the genetic network. 
A specific website, in both Italian and Slovenian language, has been developed in order to help 
patients, doctors and students to better understand human and medical genetics (www.signgenetics.
eu). The section dedicated to the general public contains information on human genetics, genetic 
diseases and their impact on the society described in a simple, non-technical way. The section for 
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doctors and students offers a variety of educational tools, including fact sheets on several genetic 
diseases, examples of clinical cases useful to recognize and correctly diagnose specific diseases, video 
seminars of experts and clinical protocols. Another section is devoted to updating and promoting the 
project achieved results: it includes a description of the project partners and their clinical, laboratory 
and research activities.
MEETINGS AMONG PARTNERS AND EDUCATIONAL PROJECT
One of the major goals of the project consists in the reinforcement of the SIGN network through the 
organization of educational programs and refresher courses for professionals linked to the activities of 
medical genetics. Thus, our aim is to generate a project of capillary information to bring knowledge 
to family doctors, medical specialists and other components of the health system of the potentiality 
of medical genetics and of the SIGN network. In addition, it is very important to inform all population 
of new acquisitions of genetics as well as the meaning of the SIGN project. Finally, in this part of the 
project it is envisaged the organization of meetings and visits among partners (all together or bilateral) 
to improve the reciprocal knowledge and to generate scientific collaborations.
Thus, our educational project is related to two main activities. The first consists in the organization of 
meetings among partners of the project to promote  the reciprocal knowledge. Indeed, in order to 
establish an efficient and productive activity of the SIGN network, it is necessary that each partner 
know the activities of other partners of the project. At the beginning of the SIGN project, though the 
relative small distance among the units, such information was quite deficient. Thus, the aim was that 
of improve the reciprocal knowledge. Therefore, meetings among partners have been organized; in 
addition, to establish collaborations in research and diagnostics, also bilateral meetings and visits at 
the distinct institutes have been organized.
The second activity is related to the organization of courses and conferences for medical doctors, 
students of the specialization schools, PhD students and the general population to spread  innovative 
concepts and potentialities of the medical genetics in the community. In fact, in order to obtain 
an optimal activity of medical genetic centers and of the SIGN project, it is necessary that services 
offered by geneticists would be correctly presented to the society. Often, unfortunately, media report 
not correct news about medical research discoveries, exaggerating the applicative potentials and, 
therefore, generating an overload of expectances in the community. In addition, it is necessary that 
the diagnostic and counselling activity of each SIGN partner would described to all health operators. 
To the optimization of the health services, it is essential that the non-geneticists medical staff would 
know the SIGN network and the relative activities.
Refresher courses for specialists have been organized. In particular, in May 2013 in Udine, a course 
of genetics for gynecologists has been organized, moreover, in January 2014 in Aviano, a course of 
genetics for oncologist has been organized. For June 2014, in Udine we are organizing a course for 
pediatricians. In addition to courses for professionals in the medical field, seminars for students of 
the secondary schools have been organized, to introduce these young people to the field of medical 
genetics and to spread knowledge on the SIGN project.
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MINA 
INQUINANTI AMBIENTALI E MALATTIE 
NEURODEGENERATIVE: 
UNO STUDIO MULTIDISCIPLINARE 
BASATO SU RICERCA, 
FORMAZIONE E INNOVAZIONE
Elsa Fabbretti
University of Nova Gorica,  Center for biomedical sciences and engineering,  Vipavska 13, Rožna Dolina,  SI-5000 Nova Gorica
MINA è un progetto standard (bando 3/2011 - risorse dedicate alle aree di confine 
terrestre), a cui partecipano 4 partner per un finanziamento complessivo 
di € 998.293,18. Il progetto ha avuto inizio il 1 ottobre 2012 e finirà il 31 marzo 2015.
Il progetto interdisciplinare MINA, promuove lo sviluppo territoriale transfrontaliero nell’ambito 
della ricerca, rafforzando sinergie già esistenti tra istituzioni di ricerca e formazione di alto livello, per 
migliorare l’accessibilità a infrastrutture comuni, al fine di incentivare la ricerca di base ed applicata, 
l’occupazione e la mobilità dei ricercatori. Tutto questo si attua potenziando l’area strategica di Nova 
Gorica inserendovi nuove professionalita’, capaci di creare un polo di forte attrazione scientifica 
e tecnologica, focalizzandosi su un tema di ricerca di fondamentale importanza quale quello delle 
malattie neurodegenerative e dell’impatto sulla salute dell’ambiente.
INTRODUZIONE
Le malattie neurodegenerative rappresentano un grave problema clinico di grande impatto 
economico e sociale con il progressivo invecchiamento della popolazione che crea nuove sfide per 
mantenere elevati standard di qualità della vita. È tuttora poco chiaro come l’ambiente e la qualità della 
vita influenzi l’insorgere di malattie neurodegenerative tipiche dell’invecchiamento.
In tale contesto, è di primaria importanza comprendere quale sia il ruolo svolto da fattori ambientali 
che possono scatenare l’insorgenza della malattia in presenza ad una predisposizione genetica. È noto 
che contaminanti alimentari per esempio possano indurre demenza, come l’assunzione di alluminio 
per via alimentare sia un fattore di rischio per il morbo di Alzheimer. Altri esempi significativi includono 
i pesticidi e erbicidi usati in agricoltura e ritenuti essere fattori di rischio per l’insorgenza del morbo di 
Parkinson, cosi’ come metalli pesanti contaminanti l’ambiente di lavoro.
81
Vista la vasta gamma di agenti inquinanti e la moltiplicità dei loro effetti sulla salute (anche legati a 
ipersensibilità genetica individuale, tossicità intrinseca e durata di esposizione), è necessario impiegare 
modelli sperimentali efficaci per studiare tali patologie complesse e identificarne nuovi trattamenti. 
Riteniamo che sia necessario identificare specifici meccanismi molecolari e cellulari a livello del 
sistema nervoso in modelli che riproducano le interazioni tra inquinanti e cellule nervose. La miglior 
conoscenza di questi aspetti diventa molto importante per l’applicazione delle conoscenze nello 
sviluppo di nuovi sistemi (biosensori) per il monitoraggio dinamico di molecole solubili importanti 
nel decorso della malattia. Con questi sistemi è quindi possibile identificare biomarkers di diagnosi e 
gravità di malattia che potranno rappresentare un indice di riferimento per l’applicazione di terapie 
farmacologiche e tecnologie genomiche.
PARTNERS
Un approccio multidisciplinare allo studio delle patologie neurodegenerative richiede uno sforzo 
congiunto che raccolga competenze attualmente diffuse sul territorio interregionale per promuove 
occupazione e trasferimento di conoscenza. 
Il progetto MINA è coordinato dalla Scuola Superiore di Studi Avanzati SISSA, e vede come partner 
l’Università di Nova Gorica, l’Università di Udine, e il Centro di eccellenza per lo sviluppo di biosensori 
COBIK. 
Tale collaborazione e basata su accordi inter-ateneo che forniscono le fondamenta istituzionali per una 
durevole attività congiunta nel campo formativo-scientifico con ricadute tecnologiche applicative. 
All’interno del progetto, i partners si impegnano a condividere tecnologie e infrastrutture per le finalità 
comuni, compartecipando modelli sperimentali e promuovendo la mobilità dei ricercatori per attività 
formative congiunte.
A lungo termine, si ritiene che questo progetto permette di: 
1. potenziare la ricerca interdisciplinare nel campo della neuroscienze applicate alle malattie 
neurodegenerative
2. formare personale altamente specializzato; 
3. dare supporto e potenziamento ricerca e sviluppo tecnologico (R&D) di laboratori di eccellenza 
(Bioinstrumentation laboratory, COBIK) a favore delle realtà produttrici locali ; 
4. migliorare con nuovi contributi lo sviluppo, l’economia e la ricerca in campo biomedico del territorio. 
OBIETTIVI DI MINA
Allo scopo di rafforzare l’attrattività e la competitività, il presente progetto prevede di: 
1. Sviluppare un’avanzata attività di ricerca in campo delle neuroscienze, intesa ad acquisite nuove 
conoscenze sui meccanismi molecolari, genetici e cellulari responsabili per gli effetti degli inquinanti 
ambientali e agenti farmacologici neuroattivi sull’invecchimento cellulare in particolare in relazione a 
malattie neurodegenerative. L’obiettivo principale è la comprensione dei meccanismi molecolari alla 
base di patologie neurologiche ad alto impatto sociale e clinico focalizzandosi su : 
• i meccanismi genetici e molecolari di malattie neurodegenerative, 
• i principi molecolari e funzionali della neurocitotossicità e stress cellulare causati da molecule 
presenti nell’ambiente
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• il ruolo di fattori solubili extracellulari rilasciati da neuroni in presenza di tossine ambientali.
2. Ricerca finalizzata allo sviluppo tecnologico con lo sviluppo di biosensori e nuovi approcci terapeutici. 
3. promuovere la mobilità dei ricercatori, mediante l‘offerta di formazione scientifico- professionale di 
alto livello in campi di grande interesse sociale ed in cui la trasferibilità delle conoscenze è molto 
elevata. 
4. implementare la formazione mediante incontri e discussioni focalizzati ai contenuti del progetto
RISULTATI
Il Coordinamento di MINA ha permesso di avere un significativo impatto sul territorio. In particolare, 
MINA ha permesso di:
• Favorire nuovi spazi per alta formazione 
• Favorire nuove opportunità per promozione di carriera
• Favorire scambio di studenti e ricercatori 
MINA ha permesso di promuovere le infrastrutture condivise e i servizi legati alla ricerca, e in particolare, 
ha già permesso di sviluppare:
• un servizio di imaging biochimico presso la Università di Udine
• un servizio di imaging funzionale dei segnali di calcio intracellulari presso la Università di Nova Gorica
• un servizio di biosensoristica basato sugli aptameri presso il COBIK
• Permettere uno scambio di conoscenza, modelli e reagenti legati alla ricerca in neuroscienze 
promosso dalla SISSA.
Per quanto riguarda la ricerca sperimentale, MINA ha permesso di sviluppare nuova conoscenza 
attraverso la ricerca di base e applicata nel campo della neurobiologia e delle malattie dovute a 
sensibilizzazione neuronale indotta da fattori ambientali. In particolare MINA promuove la ricerca nei 
seguenti campi:
• Studio degli effetti del  rotenone e MPTP  su cellule dopaminergiche Mn9D
• Effetti degli inquinanti ambientali sui meccanismi di riparo del DNA
• Studio degli effetti funzionali dei pesticidi sulle reti neuronali 
• Sviluppo di modelli 3D per test tossicologici su cellule dopaminergiche Mn9D 
• Studio dei meccanismi di rilascio dell’ATP, quale agente sensibilizzante 
• Studio degli effetti del glutammato quale agente neurocitotossico
• Sviluppo di piattafome basate su aptameri per il monitoraggio di fattori solubili induttori di malattia.
Infine, MINA è stata coinvolta in diversi eventi di disseminazione e di attività territoriale, sia nel territorio 
italiano, a Trieste, Udine e Gorizia sia in Slovenia. 
CONCLUSIONI
MINA è un progetto impegnativo che ci ha permesso di usare la conoscenza per promuovere un 
territorio transfrontaliero complesso, e permettere il confronto e la sinergia di istituzioni universitarie 
per raggiungere obiettivi comuni.  
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Consorzio Ente Città Team Manager
Lead Partner Scuola Internazionale Superiore di Studi Avanzati (SISSA) Trieste Stefano Gustincich
PP1 Università di Nova Gorica Nova Gorica Elsa Fabbretti
PP2 Università di Udine Udine Gianluca Tell 
PP3 Cobik - Centro di Eccellenza per biosensori, strumentazione e controllo di processo Ajdovščina Matjaz Peterka 
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MINA 
OKOLJSKI ONESNAŽEVALCI IN 
NEVRODEGENERATIVNE BOLEZNI: 
MULTIDISCIPLINARNA ŠTUDIJA, 
KI TEMELJI NA RAZISKAVAH, 
USPOSABLJANJU IN INOVATIVNOSTI
Elsa Fabbretti
University of Nova Gorica,  Center for biomedical sciences and engineering, Vipavska 13, Rožna Dolina,  SI-5000 Nova Gorica
MINA je standardni projekt (razpis št. 3/2011 - sredstva namenjena ožjemu 
kopenskemu območju), v katerem sodelujejo 4 partnerij. Celoten proračun projekta 
znaša € 998.293,18. Projekt se je začel 1. oktobra 2012 in se bo končal 31. marca 2015.
Interdisciplinarni projekt MINA, s spodbujanjem čezmejnega razvoja na področju raziskav, krepi že 
obstoječe sinergije med raziskovalnimi institucijami in visoko kvalitetnimi šolskimi ustanovami za 
izboljšanje dostopnosti do skupne infrastrukture, spodbuja temeljne in uporabne raziskave, zaposlovanje 
in mobilnost raziskovalcev. Ta prizadevanja dosegamo s krepitvijo strateškega območja Nove Gorice z 
novim strokovnim kadrom, ki omogoča ustvarjanje novega znanstvenega in tehnološkega stičišča, s 
poudarkom na raziskovalnih področjih, ki so življenjskega pomena, kot so nevrodegenerativne bolezni 
ter vpliv okolja na zdravje.
OZADJE
Glede na postopno staranje prebivalstva, nevrodegenerativne bolezni predstavljajo resen klinični 
problem, ki bo prinesel negativne gospodarske in družbene posledice. Še vedno ni jasno, kako okolje 
in kakovost življenja vplivajo na pojav nevrodegenerativnih bolezni, je pa jasno, da ti pogoji, povezani 
s staranjem, resno vplivajo na kakovost življenja.
V tem okviru je študija o okoljskih dejavnikih, ki sprožijo bolezen ob prisotnosti določene genetske 
predispozicije, velikega pomena. Znano je, na primer, da so onesnaževalci hrane povezani z demenco, 
vnos aluminija je dejavnik tveganja za Alzheimerjevo bolezen, pesticidi in herbicidi, ki se uporabljajo 
v kmetijstvu, so dejavniki tveganja za nastanek Parkinsonove bolezni, kot tudi težke kovine, ki lahko 
onesnažijo delovno okolje.
Glede na širok spekter škodljivih snovi in številčnosti njihovih kompleksnih učinkov na zdravje 
(povezanih tudi z osebno nagnjenostjo, preobčutljivostjo, posameznikovo genetiko, strupenostjo 
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onesnaževalcev in dolžino izpostavljenosti), je potrebno, da se določijo učinkoviti eksperimentalni 
modeli za študij bolezni in za opredelitev novih načinov zdravljenja ali preskusov toksičnosti. Prav 
tako je potrebno razumeti posebne molekularne in celične mehanizme na ravni živčnega sistema v 
modelih, v katerih lahko reproduciramo interakcije med onesnaževalci in živčnimi celicami. Ta vprašanja 
nakazujejo potrebo po razvoju novih sistemov (biosenzorjev) s katerimi bomo lahko dinamično 
spremljali koncentracije topnih molekul, značilnih za diagnozo in stadij bolezni, izboljšali zdravljenje 
in genomske tehnologije.
PARTNERJI
Multidisciplinarni pristop k proučevanju nevrodegenerativnih bolezni zahteva povezovanje med 
raziskovalci, ki združuje znanje, trenutno razpršeno po celotni regiji za spodbujanje medregijskega 
zaposlovanja in prenos znanja.
Projekt MINA koordinira Šola za napredne študije Sissa, in vključuje partnerje: Univerzo v Novi Gorici, 
Univerzo v Vidmu ter Center odličnosti za razvoj biosenzorjev COBIK.
Takšno sodelovanje temelji na meduniverzitetnih sporazumih, ki zagotavljajo institucionalno 
podlago za dolgotrajne skupne aktivnosti na področju usposabljanja, izobraževanja, znanstvenega in 
tehnološkega razvoja. V okviru projekta si partnerji delijo tehnologije in infrastrukturo za doseganje 
skupnih znanstvenih ciljev, za spodbujanje mobilnosti raziskovalcev, izobraževanje in razvoj znanja.
Na dolgi rok ta projekt:
1. krepi interdisciplinarne raziskave na področju nevroznanosti, ki se uporabljajo za raziskave 
nevrodegenerativnih bolezni,
2. šola visoko usposobljene kadre,
3. podpira in krepi raziskave in tehnološkemi razvoj (R&D) laboratorijev (COBIK) in daje prednost lokalni 
produktivnosti;
4. izboljšuje razvoj novih realnosti na področju biomedicinskih aplikativnih raziskav.
CILJI PROJEKTA MINA
Da bi okrepili privlačnost in konkurenčnost ima MINA naslednje cilje:
1. Razvoj naprednih raziskovalnih dejavnosti na področju nevroznanosti za pridobitev novih znanj o 
molekularnih, genetskih in celičnih mehanizmih, ki so odgovorni za učinke okoljskih onesnaževalcev 
ali nevroaktivnih kemičnih snovi na staranje možganov, zlasti v zvezi z nevrodegenerativnimi 
boleznimi. Glavni cilj je razumevanje molekularnih mehanizmov, povezanih z nevrološkimi boleznimi 
z visokim socialnim in kliničnim učinkom, ki se osredotoča na:
• Genetske in molekularne mehanizme nevrodegenerativnih bolezni,
• Načela molekularne in funkcijske nevrotoksičnosti in celičnega stresa, ki ga povzročajo molekule 
prisotne v okolju,
• Vlogo zunajceličnih topnih dejavnikov, ki jih sproščajo nevroni v prisotnosti okoljskih toksinov.
2. Tehnologijo uporabnih znanosti za razvoj biosenzorjev in novih terapevtskih pristopov.
3. Spodbujanje mobilnosti raziskovalcev, ki ponujajo znanstveno-strokovno usposabljanje in imajo visok 
družbeni pomen
4. Izvajati usposabljanje v okviru srečanj in razprav, osredotočenih na vsebino projekta.
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REZULTATI
Koordinacija projekta MINA je že pomembno vplivala na tem območju. Še posebej, MINA je omogočila:
• Spodbujanje novih možnosti za visokošolske možnosti
• Spodbujanje novih možnosti za razvoj kariere
• Lažjo izmenjavo študentov in raziskovalcev
MINA že spodbuja sinergistično uporabo deljene infrastrukture in storitev, povezanih z raziskavami in 
predvsem je izboljšala obstoječo infrastrukturo z novimi nadgraditvami, kot so:
• biokemična enota za slikanje na Univerzi v Vidmu
• dodatek za slikanje in študij znotrajceličnih kalcijevih signalov na Univerzi v Novi Gorici
• storitev na osnovi aptamernih biosenzorjev na COBIKu
• izmenjava znanj, modelov in reagentov, povezanih z raziskavami na področju nevroznanosti, ki jih 
spodbuja Sissa.
V zvezi z eksperimentalnimi raziskavami, nam je MINA omogočila razvoj novih znanj s pomočjo 
temeljnih in aplikativnih raziskav na področju živčnih bolezni, ki nastanejo kot posledica preobčutljivosti 
nevronov zaradi okoljskih dejavnikov. MINA zlasti spodbuja raziskave na naslednjih področjih:
• Študij vplivov rotenona in MPTP na dopaminergične celice Mn9D
• Vpliv okoljskih onesnaževalcev na mehanizme popravljanja DNA
• Proučevanje funkcionalnih učinkov pesticidov na nevronske mreže
• Razvoj 3D modelov za toksikološke teste na osnovi dopaminergičnih celic Mn9D
• Študij mehanizmov sproščanja ATP, kot sredstva za pojav preobčutljivosti
• Študija učinkov glutamata kot nevrotoksične molekule
• Razvoj, ki temelji na aptamernih platformah za spremljanje topnih faktorjev kot spodbujevalcev 
bolezni.
Za konec, MINA je imela številne priložnosti za širjanje znanja tako na italijanskem ozemlju, Trstu, Gorici 
in Vidmu, kot tudi v Sloveniji.
SKLEPI
MINA je zahteven projekt, ki nam omogoča uporabo lastnega znanja za spodbujanje zapletenega 






Konzorcij Prijavitelj Mesto Vodja projektne skupine
Lead Partner Scuola Internazionale Superiore di Studi Avanzati (SISSA) Trieste Stefano Gustincich
PP1 Università di Nova Gorica Nova Gorica Elsa Fabbretti
PP2 Università di Udine Udine Gianluca Tell 
PP3 Cobik - Center odličnosti za biosenzoriko, instrumentacijo in procesno kontrolo Ajdovščina Matjaz Peterka 
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MINA 
ENVIRONMENTAL POLLUTANTS AND 
NEURODEGENERATIVE DISEASES: 
A MULTIDISCIPLINARY STUDY BASED 
ON RESEARCH, TRAINING AND 
INNOVATION
Elsa Fabbretti
University of Nova Gorica,  Center for biomedical sciences and engineering,  Vipavska 13, Rožna Dolina,  SI-5000 Nova Gorica
MINA is a standard project (n. 03/2011 – territorial project), with 4 partners and a 
budget of 998.293,18 €. The project started the 1st of October 2012 and will end the 
31 March 2015.
The interdisciplinary project MINA, promotes cross-border development in research, strengthening 
already existing synergies between research and high-level training institutions; with the aim of 
improving access to common infrastructure, stimulating basic and applied research, promoting 
employment and mobility of researchers. These efforts are accomplished by strategically enriching 
the border area of Nova Gorica with new professional figures capable of creating a new scientific 
and technological hub, focusing on research topics of high impact, such as the neurodegenerative 
diseases and the impact of the environmental on health.
INTRODUCTION
Considering the progressive aging of the population, neurodegenerative disorders represent a serious 
clinical problem, with a large economic and social impact. It is not known how the environment and 
life style choices influence the onset of neurodegenerative diseases. It is clear, however, that these age-
related conditions  represent a considerable problem, which seriously affects quality of life.
In this context, it is of great importance to understand how environmental factors can trigger the disease 
in the presence of genetic predisposition. It is well documented for example that food contaminants 
are related to dementia, aluminium intake constitutes a risk factor for Alzheimer’s disease, pesticides 
and herbicides used in agriculture are risk factors for the onset of Parkinson’s disease, while heavy 
metals are found in traces in our working environment.
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Given the wide range of pollutants and their complex effects on health, it is essential to identify effective 
experimental models to study neurodegenerative symptoms, which would lead to new treatments 
and toxicity tests. In addition, such strategy would allow to discriminate between the effects linked to 
personal predisposition, hypersensitivity, genetic background, and the intrinsic toxicity and duration 
of exposure to the contaminants. It is also necessary to understand specific molecular and cellular 
mechanisms at the level of the nervous system in models that reproduce the interactions between 
pollutants and nerve cells. These issues underlay the need to develop applications of new systems 
(biosensors) for the dynamic monitoring of soluble molecules characteristic of the diagnosis and 
stage of the disease, which may be used as a benchmark for new therapies, genomic screening and 
pharmacological interventions.
PARTNERS
A multidisciplinary approach to the study of neurodegenerative diseases requires a joint effort, that 
brings together a large body of expertise, promoting inter-regional employment and knowledge 
transfer.
The MINA project is coordinated by the School for Advanced Studies SISSA, and includes the following 
partner institutions: University of Nova Gorica, University of Udine, and the center of excellence for the 
development of biosensors COBIK.
Such collaboration is based on inter-university agreements, providing the institutional framework for 
long lasting joint activities in the field of training, education, scientific and technological development. 
Within this project, partners are committed to sharing knowledge and infrastructure, while also 
facilitating common educational initiatives.
In the long term, this project helps to :
1. enhance interdisciplinary research in the field of neuroscience applied to neurodegenerative diseases;
2. train highly qualified staff;
3. support research and technological development (R&D), strenghtening local SMEs (e.g. COBIK);
4. stimulate the development of new local enterprises focusing in the area of biomedical applied 
research.
OBJECTIVES OF MINA
In order to strengthen the attractiveness and competitiveness, MINA has the following aims:
1. Develop advanced research activities in the field of neuroscience, shedding new light on the 
molecular, genetic and cellular mechanisms responsible for the effects of environmental pollutants 
or neuro-active chemical agents on brain ageing and the onset of neurodegenerative diseases. The 
main objective is to understand  the molecular mechanisms underlying neurological diseases with a 
high social and clinical impact, in poarticular:
• The genetic and molecular mechanisms of neurodegenerative diseases,
• The principles of molecular and functional neurotoxicity and cellular stress caused by molecules 
present in the environment
• The role of extracellular soluble factors released by neurons in the presence of environmental toxins.
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2. Develop new applied technologies, such as biosensors and novel therapeutic approaches.
3. Promote the mobility of researchers, offering scientific and professional training in areas of high social 
impact.
4. Implement training through meetings and discussions focused on the project’s content.
RESULTS
The Coordination of MINA has already had a significant impact in the region. In particular, MINA 
allowed:
• To promote new higher education opportunities
• To promote new opportunities for career development
• To facilitate the exchange of students and researchers
MINA had already promoted the synergistic use of shared infrastructure and services related to 
research and, in particular, it has allowed to upgrade existing infrastructure in order to provide new 
functionality, such as:
• an imaging biochemical unit at the University of Udine
• an imaging set-up for the study of intracellular calcium signaling at the University of Nova Gorica
• an aptamer-based biosensory facility at COBIK
• exchange of knowledge, models and reagents related to neuroscience research promoted by SISSA.
From an experimental standpoint MINA has yielded new knowledge, by way of basic and applied 
research, in the field of neuronal sensitization induced by environmental factors and the the ensuing 
neurological disorders. In particular MINA has promoted research in the following areas of interest:
• Effects of rotenone and MPTP on dopaminergic Mn9D cells and brain neurons
• Effects of environmental pollutants on the mechanisms of DNA repair
• Functional effects of pesticides on neural networks
• Development of 3D models for toxicology tests on dopaminergic Mn9D cells
• Mechanisms of release of ATP as a sensitizing agent
• Effects of glutamate as neurocitotoxic agent
• Development of aptamers-based plaftforms for the monitoring of soluble factors as inducers of 
disease.
Finally, MINA has benefited from several dissemination opportunities, both in the Italy, Trieste, Gorizia 
and Udine, as well as in Slovenia.
CONCLUSIONS
MINA promotes the best use of scientific knowledge transfer, in order to foster the synergistic 
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PROTEO
 IL CENTRO TRANSFRONTALIERO PER LO 
STUDIO DI PROTEINE PER LA RICERCA E 
LA DIAGNOSTICA ONCOLOGICA
Paola Storici
 Elettra-Sincrotrone Trieste, Strada Statale 14 - km 163,5 in AREA Science Park, 34149 Basovizza, Trieste 
Proteo è un progetto standard – risorse dedicate alle aree di confine terrestre 
(bando 3/2011), a cui partecipano 5 partner con un finanziamento di 992.711,38 € . 
Ha avuto inizio il 15 ottobre 2012 e finirà il 14 aprile 2015, per una durata di 30 mesi. 
IL PARTENARIATO
É composto da 5 partner a cui riferiscono sia laboratori di ricerca di base, che garantiscono l’eccellenza 
scientifica e la multidisciplinarietà, sia centri specializzati in biotecnologie e in nanotecnologie 
innovative, che alimentano la filiera tecnologica e danno accesso alle applicazioni ed al mercato. Vista 
la distribuzione delle competenze tra i partner del progetto, le attività sono necessariamente svolte 
condividendo personale, idee e infrastrutture. 
OBIETTIVI
PROTEO si propone di implementare un centro specializzato per la produzione automatizzata di 
proteine ricombinanti, grazie alla condivisione di competenze presenti nel partenariato. Il centro 
sarà validato da una serie di progetti incentrati sulla ricerca oncologica, sia di base che applicata. A 
lungo termine, il centro sarà in grado di offrire un servizio innovativo, altamente tecnologico e ad 
ampio spettro, aperto alle necessità di istituzioni e realtà industriali che utilizzano proteine per scopi di 
ricerca e di sviluppo in campi biomedico, farmaceutico, agroalimentare e ambientale, aumentandone 
produttività e competitività. La sinergia derivata da questa collaborazione si tradurrà inoltre nella 
creazione di un programma di formazione che tenga conto delle esigenze di nuove figure professionali 
in campo biomedico e biotecnologico, con competenze interdisciplinari e intersettoriali.
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ATTIVITÀ
Il progetto è organizzato in diverse attività (workpackages) che si distinguono in attività di sviluppo 
tecnologico condotte da laboratori specializzati nel fornire servizio e supporto (WP2, WP3, WP4) e 
attività di ricerca biomedica di base condotta da gruppi di ricercatori esperti che studiano importanti 
problematiche in ambito oncologico (WP5, WP6, WP7) e fungono da “collaudatori tipo” delle unità di 
cui sopra.
WP1: COORDINAMENTO E GESTIONE
Il Lead Partner coordina e gestisce il progetto in sinergia con i partner per garantire il raggiungimento 
degli obiettivi preposti sia organizzativi che scientifici ed il corretto utilizzo dei fondi disponibili. Il 
coordinamento è coadiuvato da un team di consulenti esterni, esperti in project management, che 
supervisionano le attività e segnalano nuove opportunità o possibili criticità. 
WP2: IMPLEMENTAZIONE DELLA PIATTAFORMA ROBOTIZZATA PER LA PRODUZIONE DELLE 
PROTEINE
Presso il laboratorio del LP Elettra sarà messa a punto una piattaforma ad alta efficienza per la 
produzione di proteine in grado di clonare ed esprimere proteine ricombinanti utili ai diversi laboratori 
partner. IL processo, sviluppato con step consecutivi, permetterà di valutare in breve tempo un numero 
considerevole di variabili che influenzano il grado di espressione di proteine ricombinanti. Le proteine 
così ottenute saranno utilizzate per lo studio e la diagnosi di tumori. 
WP3: PRODUZIONE DI ANTICORPI RICOMBINANTI SPECIFICI PER MARCATORI TUMORALI
Grazie alla comprovata esperienza nell’ingegnerizzazione di anticorpi ricombinanti e loro applicazioni, 
il partner UNG, coadiuvato dal LP Elettra, utilizzando tecniche biotecnologiche d’avanguardia, metterà 
a punto un processo di selezione e produzione di anticorpi da camelide a singola catena (VHH). Gli 
anticorpi ottenuti saranno utilizzati dagli altri partner per identificare potenziali target farmacologici o 
biomarcatori tumorali. 
WP4: DISPOSITIVI PER LA DIAGNOSTICA DEL CANCRO
Diversi sistemi diagnostici innovativi saranno messi a punto sfruttando le competenze interdisciplinari 
presenti presso il laboratorio di nanotecnologie di Elettra e il laboratorio del CEntro per le BIotecnologie 
(CEBI) del COBIK. Saranno sviluppati nuovi nanosensori utilizzando le proteine e gli anticorpi studiati 
dai gruppi di ricerca del partenariato e prodotti nell’ambito dei WP2 e WP3, che saranno poi valutati 
dall’unità di ricerca del Laboratorio di Anatomia Patologica dell’Università di Udine su campioni di 
cellule staminali tumorali o su tessuti istologici da pazienti.
WP5: PRODUZIONE E DERIVATIZZAZIONE DI PROTEINE A SCOPO TERAPEUTICO
Le proteine possono essere bersaglio di farmaci (solitamente piccole molecole) o essere esse stesse dei 
farmaci bioattivi. Nell’ambito di questo WP verranno messi a punto i processi per produrre entrambe 
le tipologie di proteine allo scopo di contribuire allo sviluppo di farmaci di nuova generazione. Nello 
specifico verranno prodotti anticorpi derivatizzati o proteine per screening farmacologici utili per 
programmi di drug discovery. 
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WP6: IDENTIFICAZIONE E CARATTERIZZAZIONE DI NUOVI BIOMARKER LEGATI ALL’AUTOFAGIA
Lo studio dei meccanismi cellulari che regolano la crescita e la morte cellulare in cellule tumorali è di 
fondamentale importanza per individuare i punti nodali dell’insorgenza dei tumori. Studi su proteine 
quali la calpaina e le deubiquitinasi USP1 e USP18, che si trovano in punti di contatto tra diversi nodi 
di controllo della proliferazione tumorale, verranno svolti nell’ambito di questo workpackage. I risultati 
forniranno indicazioni su possibili nuovi marcatori tumorali e potenziali target terapeutici.  
WP7: STUDI DI COMPLESSI MACROMOLECOLARI COINVOLTI NELLA REPLICAZIONE DEL DNA 
E NELLA PROLIFERAZIONE CELLULARE
La replicazione del DNA è un processo estremamente articolato che deve integrarsi in maniera 
ottimale con tutti gli altri processi del ciclo cellulare per mantenere la stabilità genomica. Alla base di 
questo processo è lo svolgimento della doppia elica del DNA. Preposta a questa attività è l’elicasi MCM, 
un complesso di sei proteine che è oggetto di studi da parte del laboratorio di biologia strutturale di 
Elettra che sta analizzando in dettaglio i vari componenti molecolari di MCM al fine di fornire la base 
per la comprensione dei meccanismi di proliferazione cellulare e per l’eventuale sviluppo di farmaci 
antitumorali.  
WP8: FORMAZIONE DI PERSONALE SPECIALIZZATO PER LA RICERCA BIOMEDICA DI BASE 
E INDUSTRIALE
Nell’ambito delle attività progettuali i ricercatori coinvolti nel progetto hanno l’opportunità di 
partecipare a workshop, seminari e incontri utili sia all’approfondimento  tecnico - scientifico che 
alla crescita di competenze “complementari” ma ugualmente importanti nella carriera di un buon 
ricercatore, quali: abilità di fare presentazioni orali, di scrivere progetti e gestirli anche sul piano 
finanziario.    
WP9: PIANO DI COMUNICAZIONE
La condivisione delle conoscenze all’interno e all’esterno del consorzio è elemento fondamentale 
per il successo del progetto e avrà un impatto positivo sull’area programma. Attraverso le attività 
di comunicazione e condivisione, PROTEO opererà per diffondere i risultati, non solo all’interno del 
partenariato, ma anche a livello locale, nazionale e internazionale, mediante pubblicazione dei risultati 
in riviste internazionali e con presentazioni a congressi. 
RISULTATI
Il progetto PROTEO si prefigge i seguenti risultati descritti nella sezione B5 della scheda progettuale:
1. Creare e validare un’infrastruttura centralizzata per il clonaggio e la produzione di proteine utili ad 
ottenere risultati di rilevanza biomedica e farmacologica nel settore della ricerca oncologica. Nello 
specifico la struttura fornirà ai partner di progetto proteine e anticorpi ricombinati per studi funzionali 
e strutturali di biomarcatori e target oncologici, per lo sviluppo di dispositivi diagnostici e per lo 
screening di nuovi farmaci.
2. Formare personale ad alto livello tecnologico con un profilo utile per l’inserimento in un settore 
lavorativo vibrante e in continua evoluzione quale quello della ricerca biomedica e biotecnologica. 
3. Creare una rete di competenze interdisciplinari (che spaziano dalla fisica, le nanoscienze, le tecniche 
di biologia strutturale, fino alla biochimica, la biologia cellulare e la medicina) e intersettoriali 
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(dall’accademia, ai centri di ricerca, alle PMI) capace di mettere in pratica nuove idee e portarle a 
compimento.
4. Incrementare l’attrattività scientifica della regione dell’area programma creando o consolidando 
network internazionali tra ricercatori italiani e sloveni.
Consorzio Ente Struttura Città Team Manager
Lead Partner Elettra Sincrotrone Trieste SCpA
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ČEZMEJNI CENTER ZA ŠTUDIJ 
PROTEINOV ZA ONKOLOŠKE 
RAZISKAVE IN DIAGNOSTIKO
Paola Storici
 Elettra-Sincrotrone Trieste, Strada Statale 14 - km 163,5 in AREA Science Park, 34149 Basovizza, Trieste
PROTEO je standarden čezmejni projekt, pri katerem sodeluje 5 partnerjev, skupni 
proračun pa je 992.711,38 €. Projekt bo trajal 30 mesecev, začel se je 15. oktobra 
2012 in se bo zaključil 14. aprila 2015.  
PARTNERSTVO
Sestavlja ga 5 partnerjev, ti so bodisi raziskovalni laboratoriji, ki zagotavljajo znanstveno in 
multidisciplinarno odličnost, bodisi specializirani biotehnološki in nanotehnološki centri, ki nadaljujejo 
tehnološko verigo in skrbijo za povezavo z aplikacijami in trgom. Zaradi distribucije kompetenc med 
partnerji, je za izvajanje aktivnosti nujna izmenjava osebja, idej in infrastrukture. 
CILJI
Namen projekta PROTEO je vzpostavitev specializiranega centra za proizvodnjo rekombinantnih 
proteinov, zahvaljujoč deljenju znanja med MSP ter italijanskimi in slovenskimi raziskovalnimi 
ustanovami. Center bo validiran s številnimi projekti, osredotočenimi na raziskovanje raka. 
Dolgoročno bo center ponujal raznoliko, inovativno in visoko-tehnološko podporo tistim ustanovam 
in industriji v območju programa, ki potrebujejo rekombinantne proteine za raziskave ali razvoj 
aplikacij na različnih področjih, npr. biomedicinskih, farmacevtskih, živilskih in okoljskih znanosti. 
Tako bo povečal produktivnost in konkurenčnost regije. Sinergija med partnerji bo prispevala tudi k 




Projekt je razdeljen na različne delovne sklope. V sklopih WP2, WP3 in WP4 bodo specializirani 
centri razvijali tehnologije za tehnološki servis in podporo, sklope WP5, WP6 in WP7 pa bodo vodili 
znanstveniki, ki preučujejo relevantne onkološke probleme in so tako “tipični končni uporabniki” servisa. 
WP1: VODENJE PROJEKTA
VP (vodilni partner) vodi in koordinira projekt v sinergiji s partnerji in tako zagotavlja izpolnjevanje 
znanstvenih in organizacijskih ciljev ter pravilno porabo sredstev. Pri koordiniranju VP pomaga zunanji 
svetovalec za vodenje projektov; ta nadzoruje aktivnosti ter poroča o novih priložnostih in ostalih 
pomembnih vprašanjih.
WP2: VZPOSTAVITEV ROBOTIZIRANE PLATFORME ZA PROIZVODNJO PROTEINOV
Visoko zmogljiva tehnološka platforma za proizvodnjo proteinov bo postavljena v laboratorijih VP 
na Elettri. Ta platforma bo druge laboratorije iz partnerstva podpirala s kloniranjem in izražanjem 
rekombinantnih proteinov. Postopoma razvit proces bo omogočal vzporedno testiranje mnogih 
spremenljivk in zato hitro optimizacijo postopkov izražanja proteinov. Proizvedeni proteini bodo 
uporabljeni za preučevanje tumorjev in njihovo diagnostiko.
WP3: PROIZVODNJA REKOMBINANTNIH PROTITELES PROTI SPECIFIČNIM TUMORSKIM MAR-
KERJEM
Z dokazljivim znanjem in izkušnjami na področju priprave in uporabe rekombinantnih protiteles, 
bo partner UNG s pomočjo VP razvil napreden biotehnološki proces za izbor in proizvodnjo laminih 
enoverižnih protiteles (VHH). Izbrana protitelesa bodo partnerji uporabili za identifikacijo potencialnih 
farmakoloških tarč ter tumorskih biomarkerjev.
WP4: NAPRAVE ZA TUMORSKO DIAGNOSTIKO
Nanoinovacijski laboratorij Elettre in COBIK-ov center za biotehnologije bosta skupaj razvila številne 
inovativne diagnostične sisteme. Razviti bodo novi nanosenzorji, za katere bodo uporabljeni proteini 
in protitelesa, ki jih proizvajajo in preučujejo partnerji v WP2 in WP3. Končno pa bodo ti nanosenzorji 
testirani na matičnih celicah ali histoloških vzorcih v raziskovalnem Laboratoriju za patološko anatomijo 
na Univerzi v Vidmu. 
WP5: PROIZVODNJA IN DERIVATIZACIJA PROTEINOV ZA ZDRAVLJENJE
Proteini so lahko tarče za zdravljenje (navadno nanje usmerjamo delovanje majhnih molekul) ali pa 
so sami bioaktivne spojine. V okviru tega delovnega sklopa bo vzpostavljen proces za proizvodnjo 
obeh tipov proteinov z namenom, da se pospeši razvoj novih zdravil. Konkretno, proizvajali bomo 
konjugirana protitelesa ali proteine za programe farmakoloških presejanj, ki so namenjena odkrivanju 
novih zdravil.
WP6: IDENTIFIKACIJA IN KARAKTERIZACIJA NOVIH MARKERJEV ZA AVTOFAGIJO
Razumevanje celičnih mehanizmov, ki uravnavajo deljenje in smrt rakastih celic, je bistveno, če hočemo 
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določiti ključne točke za vznik in rast tumorjev. V tem WP bomo preučevali proteine kot so kalpain 
ter deubikvitinirajoča encima USP1 in USP18; ti sodelujejo pri različnih kontrolnih točkah celične 
proliferacije. Rezultati raziskav bodo uporabni za identifikacijo novih biomarkerjev in terapevtskih tarč 
pri raku.
WP7: PREUČEVANJE MAKROMOLEKULARNIH PROTEINSKIH KOMPLEKSOV PRI PODVOJEVANJU 
DNA IN CELIČNI PROLIFERACIJI
Podvojevanje DNA je izjemno kompleksen proces, ki mora biti natančno koordiniran z drugimi dogodki 
v celici, da je zagotovljena stabilnost genoma. Pri tem je ključno odvijanje DNA, ki ga izvaja helikaza 
MCM – to je makromolekularen kompleks, sestavljen iz 6 proteinov. V Laboratoriju za strukturno 
biologijo Elettre poglobljeno preučujemo ta proteinski sistem z namenom, da bi bolje razumeli proces 
deljenja celic za potencialen razvoj novih protitumorskih zdravil.
WP8: IZPOPOLNJEVANJE NA PODROČJU BAZIČNEGA IN APLIKATIVNEGA BIOMEDICINSKEGA 
RAZISKOVANJA
V okviru projekta imajo sodelujoči znanstveniki priložnost, da se udeležijo delavnic, seminarjev in 
sestankov ter tako poglobijo svoje tehnično in strokovno znanje ter razvijejo “komplementarne” 
spretnosti, kot so sposobnost javnega nastopanja, pisanja in vodenja projektov, ki so prav tako 
pomembne spretnosti za uspešno kariero znanstvenika. 
WP9: KOMUNIKACIJKSI PLAN
Deljenje akumuliranega znanja znotraj konzorcija in navzven je bistven element za uspeh in pozitiven 
učinek projekta na razvoj regije. Zahvaljujoč ad hoc komunikacijskih aktivnostim, kot so objave v 
mednarodnih revijah ter predstavitve na znanstvenih kongresih, bodo rezultati projekta predstavljeni 
na lokalnem, državnem in meddržavnem nivoju.
REZULTATI
Cilji projekta so opisani pod točko B5 v prijavnici projekta:
1. Ustvariti in validirati centralno infrastrukturo za kloniranje in proizvodnjo proteinov za biomedicinske 
in farmakološke študije v onkologiji. Natančneje, platforma bo partnerjem zagotavljala rekombinantne 
proteine in protitelesa za I) strukturne in funkcijske študije biomarkerjev in terapevtskih tarč, II) za razvoj 
inovativnih diagnostičnih postopkov ter III) razvoj postopkov presejanja učinkovin.
2. Izpopolnjevanje visoko usposobljenega osebja za razvoj kompetenc, potrebnih za določeno delovno 
mesto v živahnem in razvijajočem se okolju, kot sta biomedicina in biotehnologija.
3. Vzpostavitev mreže interdisciplinarnih spretnosti (od fizike, nanoznanosti in strukturne biologije, 
do biokemije, celične biologije in medicine) ter povezav med sektorji (od akademije, raziskovalnih 
centrov in MSP), ki bodo sposobni aplicirati in izpolniti nove ideje. 
4. Povečati znanstvene aktivnosti na območju programa z vzpostavitvijo ali utrditvijo mednarodne 
mreže znanstvenikov.
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Konzorcij Prijavitelj Enota Mesto Vodja projektne skupine
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 THE CROSS-BORDER PROTEINS CENTRE 
FOR CANCER, DIAGNOSTIC 
AND RESEARCH
Paola Storici
 Elettra-Sincrotrone Trieste, Strada Statale 14 - km 163,5 in AREA Science Park, 34149 Basovizza, Trieste
Proteo is a standard land border project (no. 03/2011 ), to which participate 5 
partners with a total funding of  992.711,38 € . The project will last 30 months, it 
started the 15th of October 2012 and will end the 14th of april 2015.    
THE PARTNERSHIP
It is formed by 5 partners that are represented by basic research laboratories, ensuring scientific and 
multidisciplinary excellence, and by specialized centers in biotechnologies and nanotechnologies, that 
feed the process chain and give a link to applications and market. As a consequence of the distributed 
competences within the partners, activities are necessarily conducted by sharing personnel, ideas and 
infrastructures.
OBJECTIVES
PROTEO aims to implement a specialized center for automated production of recombinant proteins, 
profiting of the shared expertise of the partnership. The center will be validated by a number of 
projects focused on basic and applied cancer research. On a long term, the aim will be to provide an 
innovative, highly-technological and wide-ranging service to institutions and industries, that require 
recombinant proteins for research and development in different fields (biomedical, pharmaceutical, 
food and environmental sciences), increasing productivity and competitiveness of the program-
area. The synergy derived from the partnership collaboration will also contribute to start a training 
program that will meet the needs to form new professionals in biomedicine and biotechnology, with 
interdisciplinary and cross-sectors skills.
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WORKPACKAGES
The project is organized in different workpackages that are distinguished in technology development 
activities, run by the labs specialized in technological services and support (WP2, WP3, WP4), and in 
biomed basic research activities, run by expert scientists that study relevant oncology problems (WP5, 
WP6, WP7) and act as “typical end-users” of the support/service units. 
WP1 - PROJECT MANAGEMENT 
The LP organizes and coordinates the project in close synergy with the partners to ensure the 
achievement of the scientific and management goals and to proper use the available funds. The LP 
coordination is supported by a team of external consultants that supervise project management 
activities and highlight opportunities or potential issues.  
WP 2: IMPLEMENTATION OF THE PROTEIN PRODUCTION ROBOTIC PLATFORM 
A technological platform for high throughput protein production will be settled in the structural 
biology laboratory of the LP Elettra. The platform will support the partners’ laboratories by cloning and 
expressing recombinant proteins. The set up process will be organized in subsequent steps, and will be 
able to run multi-variable experiments in parallel to quickly optimize protein expression protocols. The 
proteins produced will be used for cancer basic research and diagnostics of tumors. 
WP3: PRODUCTION OF RECOMBINANT ANTIBODIES FOR SPECIFIC TUMORAL MARKERS
With a proven track record in recombinant antibodies engineering and applications, the UNG partner, 
assisted by Elettra LP, will develop a cutting-edge biotechnological process to select and produce 
single chain antibodies from llama (VHH). The selected antibodies will be used by the partners to 
identify potential pharmacological targets or cancer biomarkers.
WP4: DIAGNOSTIC DEVICES FOR CANCER 
A number of innovative diagnostic systems will be developed using the interdisciplinary expertise 
available in the Nanotechnology Lab of Elettra and in the Center for Biotechnologies (CEBI) of COBIK. 
Novel nanosensors will be developed that will detect proteins and antibodies produced by WP2 and 
WP3, and of interest for the research groups of the partnership. These nanodevices will be then tested 
on cancer stem cells or histological samples by the unit of research of the Laboratory of Anatomic 
Pathology of UniUD.
WP5: PRODUCTION & DERIVATIZATION OF PROTEINS FOR THERAPY   
Proteins can either be pharmacological targets of drugs (usually small molecules) or be bio-therapeutic 
agents per se. Different processes will be set up in this WP to produce proteins for both applications 
with the objective to contribute  in the development of innovative drugs. More precisely, conjugated 
antibodies or protein targets for pharmacological screenings will be produced for use in drug discovery 
programs. 
WP 6: IDENTIFICATION AND CHARACTERIZATION OF NOVEL AUTOPHAGIC MARKERS
Comprehension of the cellular mechanisms regulating proliferation and death in cancer cells is of main 
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relevance to identify the nodal points of tumor initiating and tumor promoting events. Within this 
WP will be conducted experiments on proteins like calpain and the deubiquitinating enzymes USP1 
and USP18, that are relevant in the cross-talk between different control points of cellular proliferation. 
Results of these studies will help to suggest putative novel cancer biomarkers and new therapeutic 
targets. 
WP 7: STUDY OF MACROMOLECULAR PROTEINS COMPLEX IN DNA REPLICATION AND CELL PROLI-
FERATION 
DNA replication is an extremely complex process that needs to be optimally integrated with all other 
cell cycle events in order to maintain the genomic stability of the cell. Key in this process is the double 
helix DNA unwinding that is orchestrated by the MCM helicase, a macromolecular complex composed 
by 6 proteins. This protein system is the object of the studies of the structural biology laboratory of 
Elettra that is deeply analyzing the different molecular components of MCM with the aim to contribute 
to the understanding of the mechanisms of the cellular proliferation and to the possible development 
of anticancer drugs.       
WP 8: TRAINING IN BASIC AND APPLIED BIOMEDICAL RESEARCH  
In the frame of the project activities the PROTEO scientists will have the opportunity to participate to 
workshops, seminars and meetings to master new technical - scientific knowledge as well as to growth 
complementary skills such as: give effective oral presentations, write succesfull grant applications, 
and manage funded projects; competences that are of great importance for a successful carrier of a 
scientist in the framework of Horizon2020. 
WP 9: COMMUNICATION PLAN
Sharing of aquired knowledge and results IN and OUT of the consortium is a fundamental requirement 
for the success of the project and it will have a positive resonance on the program area. Thanks to 
ad hoc activities of communication and sharing, such as publications on international journals and 
presentation to scientific meetings, the PROTEO results will be disseminated at the local, national and 
international level.
RESULTS
The goals of the projects are as described in section B5 of the project plan:
1. Create and validate a central cloning and protein production infrastructure that will provide proteins 
for biomedical and pharmacological studies of oncology research. More precisely the facility will 
deliver to the PROTEO partners recombinant proteins and antibodies for: (i) structural and functional 
studies of cancer biomarkers and drug targets; (ii) for the development of innovative diagnostic tools; 
(iii) for the set up of drug screenings.
2. Training of highly skilled personnel with a professional profile effective for recruitment in a vibrating 
and rapidly evolving environment as it is that of biomed and biotech research.
3. Create a network of interdisciplinary skills (from physics, nanoscience and structural biology to 
biochemistry, cellular biology and medicine) and cross-sector (from academia, research center and 
SMI) capable to apply and accomplish novel ideas. 
4. Increase the scientific activity in the program area contribuiting to establish and feed the international 
network among italian and slovenian scientists.   
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TO DISTINGUISH GLIOMA 
AND GLIOMA-STEM CELLS
Saša Kenig1, Diana Bedolla2, Valentina Faoro1, Alessandro Vindigni1,3,  
Paola Storici1, Lisa Vaccari2
1 Structural Biology Laboratory, Elettra-Sincrotrone Trieste S.C.p.A.  
2 SISSI beamline, Elettra-Sincrotrone Trieste S.C.p.A. 
3 Edward Doisy Department of Biochemistry and Molecular Biology, St Louis University, MO, USA
Abstract — In the last years the development of microfluidic devices enabled infrared micro-spectroscopy 
(IRMS) to be applicable to biological samples. In the present study this method was used to find differences 
between glioma cells and glioma stem cells. The ability of glioma stem cells to initiate new tumor formation 
and their resistance to therapies makes these cells one of the main reasons why the most malignant form of 
glioma – glioblastoma is at present incurable. Several classic markers of glioma stem cells have been reported 
but none of them is their exclusive feature. Here we present preliminary results showing that by applying 
principal component analysis to IRMS data we can separate glioma stem cells and non-stem cells into two 
groups proving the potential of this technique. Further experiments are ongoing. 
 Index Terms — GLIOMA, stem cells, glioblastoma, infrared microspectroscopy, differentiation
_____________________________________________________________________ 
1 BACKGROUND
Glioblastoma, the most common and aggressive type of brain tumors, remains incurable despite the 
recent progress in diagnostics and treatment of cancer. In the last ten years it has become evident that 
one of the main reasons for unsuccessful treatment and tumor recurrence after surgical resection lies 
in the ability of tumor stem cells – a small subpopulation of tumor cells – to give rise to different cell 
types that then form a tumor bulk. 
It has been recently suggested that differentiation therapy might be a suitable approach to eradicate 
these cells. In this approach, a drug (therapeutic) would be used to induce differentiation of stem cells 
and such differentiated cell, although not dead, would not have the potential to induce new tumor 
formation.
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2 OBJECTIVES
The main objective of the GLIOMA project is to find new markers of glioma stem cells. To be able to 
direct the therapy to these cells and at the same time preserve normal brain function, new methods to 
distinguish glioma stem cells, glioma non-stem cells or non-tumoral cells are needed.
The aim of the present study was to use infrared microspectroscopy (IRMS) to search for possible 
spectral differences between glioma stem and non-stem cells. We also suggest IRMS could be used to 
monitor the differentiating capacity of different compounds. 
3 APPROACH & METHODS
To be able to find differences between glioma cells and glioma stem cells, we have used two model 
cell lines. U251 is a glioblastoma cell line that can be enriched for the stem-cell population by culturing 
in a specific media. NCH421k are glioma stem cell-like cells which by treatment with all-trans retinoic 
acid (ATRA) get differentiated, losing their stem cell properties. 
Each sample was split to two parts and analyzed simultaneously by QPCR and IRMS. Q-PCR was used 
to control the differentiation by measuring expression levels of stem cells markers nestin, CD133 
and glioma marker GFAP. IRMS was used to compare spectral characteristics of stem cells versus 
differentiated cells. All IRMS experiments were done in the collaboration with SISSI-beamline in Elettra-
Sincrotrone Trieste.  
 
IRMS gives information on chemical composition of the cell that is based on detecting vibrations of 
different chemical bonds at corresponding wavelengths. The advantage of IRMS is that cells can be 
analyzed without prior labeling or fixation. A microfluidic system is used to be able to acquire infrared 
spectra of live cells. The device is designed to avoid the saturation of signal to the water contribution 
and to supply fresh buffer to support cell viability. 
Diagnostic and characterization capabilities of IRMS have been largely documented and they are 
based on the multi-screening ability of the technique that gives comprehensive information on 
polysaccharides, lipids, nucleic acids and proteins in a single spectrum. In a recent publication we 




NCH421k and U251 were grown either as neurospheres, where they exert their stem cell properties or 
as monolayer, where they are differentiated.
In order to analyze the data, we used two different mathematical approaches – principal component 
analysis (PCA) and hierarchical cluster analysis (HCA); both of them gave interesting preliminary data 
that prove the potential of this experimental technique. When using the data acquired for the control 
(blue) and the differentiated NCH421k cells after 72h of exposure to ATRA (red), PCA show a grouping 
of the data in two groups.
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5  POTENTIAL NEW PRODUCTS & SERVICES
A final goal of the study is to be able to detect and calculate the proportion of stem cells in a primary 
sample, which is important, since prognosis in glioblastoma correlates with the percentage of stem 
cells. Also, IRMS could be used to test if other agents used to differentiate stem cells result in the same 
spectral changes.
6  CURRENT COLLABORATIONS
Within the GLIOMA project we collaborate with National Institute of Biology, Ljubljana, Slovenia and 
“Santa Maria della Misericordia” Health-University Institute, Udine, Italy.
7  COLLABROATIONS NEEDED
Collaboration with an institution that has access to primary samples is required.
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FOR THE DETECTION 
OF CANCER BIOMARKERS
Elena Ambrosetti, Alessandro Bosco, Loredana Casalis
Nanoinnovation Lab, Elettra Sincrotrone Trieste S.C.p.A., Strada Statale 14 – km 163,5  
Area Science Park, 34149 Basovizza, Trieste
Abstract — The quantitative analysis of protein markers is a promising strategy in diagnosis, prognosis and 
therapy monitoring of malignant tumors. The optimization of the clinical detection of these markers is directed 
towards the use of a small volume system.
We developed a multiplexing nano-immuno array for proteomic analysis in low sample volumes with potential 
capability of pathological screening of cancer biomarkers.
Nanografting, a tip assisted Atomic Force Microscopy (AFM) nanolithography technique is used to fabricate 
DNA nanoarrays. DNA nanospots created by nanografting are exploited in order to immobilize DNA-antibody 
conjugates that recognize specific proteins of interest.
The determination of the antigen content of a biological sample was obtained from the analysis of AFM 
topographic profiles of the nanopatches before and after the incubation. 
As a proof of principle, we focused on the biomarker Human Epidermal Growth Factor Receptor 2 (Her2), 
relevant antigen found in some human cancers such as breast, lung and gastric ones.
By measuring spot height variation we performed the detection of low concentrations of the biomarker and we 
were able to optimize the device sensitivity by correlating the density of the DNA-antibody conjugates on the 
surface and their capability to bind the Extra Cellular Domain (ECD) of Her2.
As future perspectives we are also exploring the use of new binders, as aptamers and nanobodies (VHH), as 
new tool for the recognition of specific biomarkers with higher affinity.
 Index Terms — AFM, nano-immuno assay, cancer biomarker
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1 BACKGROUND
A promising strategy in clinical practice for cancer prevention is to perform an early non-invasive 
population screening. The detection and quantitative analysis of “new generation” cancer biomarkers, 
a new category of biomolecules released in the bloodstream from tumor tissue and hence important 
in primary tumors and in the metastasis occurrence, can be effectively exploited in cancer diagnosis 
and prognosis and in the monitoring of the response to therapeutic treatment.
Nowadays all the techniques used for the detection of these cancer biomarkers have some limitations: 
they often require large sample volumes, work with labeled-molecules and are characterized by multi-
step and laborious experimental procedures, which increase analysis cost and time and limit these 
techniques from point-of-care medical diagnostic applications. One 
strategy for overcoming these problems and optimizing a non-invasive 
“liquid biopsy”  is to develop nanoarrays, able to do a multiplexing 
analysis with high sensitivity, in very small quantities of sample and with 
a label-free technique. 
2 OBJECTIVES
The main goal of this work is to set-up an highly sensitive nano-immuno 
assay capable to do a parallel analysis of different cancer biomarkers in a small sample volume and 
with a label-free technique. 
As a proof of principle, we focused on the Human Epidermal Growth Factor Receptor 2 (Her2), a 
biomarker specific for breast, lung and gastric cancers. 
3 APPROACH & METHODS
General approach 
Atomic Force Microscopy is exploited in order to fabricate DNA nanoarrays; this is the first step towards 
the immobilization of antibodies specific to certain proteins of interest, through DNA-directed-
immobilization (DDI) of DNA-conjugated antibodies.
 
Methods 
Atomic Force Microscopy (AFM): high-resolution scanning probe microscopy that exploits the 
interactions between a tip and the sample surface to collect its topography at sub-nanometric scale.
Nanografting: AFM nanofabrication method that combines the displacement of selected thiol 
molecules of a Self Assembled Monolayer (SAM) adsorbed on a gold surface by new thiol molecules, 
under high force scanning track of the AFM tip. 
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DNA-antibodies Conjugation: “click chemistry” method by which first both protein and DNA are 
functionalized with a chemical group, then these two groups are linked obtaining the conjugate; the 
final product is quantifiable spectrophotometrically.
Detection system: measure of the topographic height of the nanopatches by AFM  with respect to 
the surrounding thiol carpet. The binding of the molecules at each step of the experiment should 




Perform and optimize multiplexing analysis on tumor cell lysates and then in blood serum samples
Explore the feasibility of other biomolecules that could be exploited for the detection with higher 
sensitivity:
• APTAMERS: single-stranded oligonucleotides that have been engineered through repeated rounds of 
in vitro selection (SELEX) to bind to various molecular targets
• VHHs: antibody fragments (12-15kDa) consisting of a single monomeric variable antibody domain 
produced by camelids 
6 CURRENT COLLABORATIONS
6.1 With other researchers 
• Dr. Elda Tagliabue - Molecular Targeting Unit, Department of Experimental Oncology and Molecular 
Medicine, Fondazione IRCCS-Istituto Nazionale dei Tumori - Milano, ITALY
• Structural Biology Laboratory - Elettra Sincrotrone Trieste S.C.p.A.
• COBIK - Slovenia
7 CONTACT OR COLLABORATIONS NEEDED
Collaboration with clinical laboratories is needed in order to obtain serum samples of patients with 
primary or metastatic tumor, undergone or not to therapeutic treatment.
8 COMMUNICATION TOOLS
Email: elena.ambrosetti@elettra.eu 
Address: NanoInnovation Lab - Elettra Sincrotrone Trieste S.C.p.A, Strada Statale 14 - km 163,5 in AREA 
Science Park, 34149 Basovizza, Trieste ITALY
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GT75 APTAMER AGAINST 
EUKARYOTIC ELONGATION 




Bruna Scaggiante1, Barbara Dapas1, Alessandra Bosutti2, Rossella Farra3, 
Fabrizio Zanconati2, Mario Grassi3 and Gabriele Grassi1
1 Dept. of Life Sciences; 2 Dept. of Medical, Surgicaly and of Health Sciences 
3 Dept. of Industrial Engineering and Information Technology; University of Trieste, 34100 Trieste
Abstract — Prostate cancer diagnosis is increasing, being the second most frequently cancer in men 
worldwide. The treatment of castrate-resistant prostate cancer is often unsuccessfully and new therapeutic 
interventions are searching for. Nucleic acid aptamers targeting eEF1A proteins are emerging molecular tools 
for the control of cancer growth. We found that an aptamer named GT75 was able to bind to eEF1A proteins 
of human prostate cancer cell lines and to significantly and specifically reduce their growth with respect to 
the control oligomer CT75. The highest anti-proliferation effect was found in the androgen-independent PC-3 
cells. Interestingly, GT75 was able to specifically inhibit the migration of PC-3 cells but not that of the non-
tumorigenic PZHPV-7 cells. The overall results suggest that the GT75 aptamer targeting eEF1A proteins is a 
promising molecular drug to develop for the control of the castrate-resistant prostate cancer.
Index Terms — Prostate cancer cell lines, castrate-resistant prostate cancer, aptamers, eEF1A, 
anti-proliferation effect
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1 BACKGROUND
Prostate cancer is a significant medical burden in men in the Western world being the second most 
frequently diagnosed cancer and the sixth leading cause of cancer death in males: 14% of the total new 
cancer cases and 6% of the total cancer deaths worldwide. It has been estimated that the year 2013 
witness 238,590 new prostate cancer cases and 29,720 prostate cancer deaths (1)  Although surgery, 
radiation, or both, can be curative for patients with localized disease, a significant proportion of these 
patients have recurrent disease which can lead to the development of metastases, especially in the high 
risk group – a transition to the lethal stage of the disease. Androgen depletion is the standard therapeutic 
treatment but after a period of stability, the tumor regrowth  as castration-resistant disease (15-20% of 
cases) (1). Castrate-resistant prostate cancer (CRPC) has limited therapeutic interventions and the survival 
is poor. The median survival of patients with metastatic CRPC is 12–16 months from the time of diagnosis 
to death (2). No curative treatments are available at this stage of the disease.
Aptamers  are nucleic acids selected to bind any molecules, protein included, in order to affect the 
biological activity of the cognate target that are raising as diagnostic and therapeutic tools (3). GT 
aptamers recognizing eukaryotic elongation factor 1A are single-stranded DNA strands discovered in 
2002 as anti-proliferative agents in hematopoietic human cancer cell lines, not affecting the growth of 
normal cells, that are able to increase the therapeutic index of conventional anti-cancer drugs too (4, 5). 
1. Siegel R, Naishadham D, Jemal A. Cancer statistics, 2013. CA Cancer J Clin. 2013;63:11–30.
2. Heidenreich A, Schrader AJ. The treatment of hormone refractory prostate cancer. EAU Update Series. 
2003;1:40–50.
3. Scaggiante B, Dapas B, Farra R, Grassi M, Pozzato G, Giansante C, Fiotti N, Tamai E, Tonon F, Grassi G 
(2013a) Aptamers as targeting delivery devices or anti-cancer drugs for fighting tumors. Curr Drug 
Metab 14 (5): 565-582.
4. Dapas B, Perissin L, Pucillo C, Quadrifoglio F, Scaggiante B (2002) Increase in therapeutic index of 
doxorubicin and vinblastine by aptameric oligonucleotide in human T lymphoblastic drug-sensitive 
and multidrug-resistant cells. Antisense Nucleic Acid Drug Dev 12 (4): 247-255.
5. Dapas B, Tell G, Scaloni A, Pines A, Ferrara L, Quadrifoglio F, Scaggiante B (2003) Identification 
of different isoforms of eEF1A in the nuclear fraction of human T-lymphoblastic cancer cell line 
specifically binding to aptameric cytotoxic GT oligomers. Eur J Biochem 270 (15): 3251-3262. 
2 APPROACH & METHODS
General approach
To  study the effect on cell growth/motility of a GT75 aptamer  in in vitro human prostate cancer 
model,  cell lines with different differentiation and androgen responsiveness  phenotypes 
(LNCaP, 22Rv1, PC-3) were used and compared with a non tumorigenic control cell line 
(PZHPV-7)
Methods
Immunofluorescence; Proliferation assay test (MTT);  Scratch test; Western-blotting, UV-
crosslinking assay; FACS
What new product or service might be realised thanks to your results?
New therapeutic intervention for the treatment of CRPC
Have you realised a prototype?  No
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Contacts/collaborations needed 
To do what:  cell biology and  molecular biology collaborations for  highlighting the basic mechanism 
of action of GT75 aptamer in prostate cell lines, especially regarding the interactions of GT75 with eEF1A 
isoforms and the modulation of genes and miRNA  expression by GT75 treatment. Collaborations on the 
in vivo effect of GT75 in CRPC animal models will be welcome.
Communication tools/strategy
Your 3 best scientific publications:
Scaggiante B, Dapas B, Farra R, Grassi M, Pozzato G, Giansante C, Fiotti N, Tamai E, Tonon F, Grassi G. 
Aptamers as targeting delivery devices or anti-cancer drugs for fighting tumors. Curr Drug Metab. 2013 
Jun;14(5):565-82.
Scaggiante B, Dapas B, Bonin S, Grassi M, Zennaro C, Farra R, Cristiano L, Siracusano S, Zanconati F, 
Giansante C, Grassi G. Dissecting the expression of EEF1A1/2 genes in human prostate cancer cells: the 
potential of EEF1A2 as a hallmark for prostate transformation and progression. Br J Cancer. 2012 Jan 
3;106(1):166-73.
Scaggiante B, Bonin S, Cristiano L, Siracusano S, Stanta G, Dapas B, Giansante C, Fiotti N, Grassi G. Prostate-
tumor-inducing gene-1 analysis in human prostate cancer cells and tissue in relation to Mycoplasma 
infection. Cancer Invest. 2008 Oct;26(8):800-8. 
Your patents: PD2010A000272-University of Trieste
Figure 1. Effects of the GT75 aptamer compared to the control oligomer CT75.  A) Binding of GT75 to eEF1A proteins 
that is marked by the presence of  the 50 kDa band (arrow) in cellular extracts of tumorigenic (LNCaP, 22RV1 and PC-
3) and non-tumorigenic (PZHPV-7) human prostate cell lines;  B) Effect of GT75 on the cellular growth of the human 
prostate cancer cell lines and of the non-tumorigenic cells (PZHPV-7); C) Effect of the GT75 on the migration of the 
PC-3 cells with respect to the non-tumorigenic PZHPV-7 cells.
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Your websites (Your project, Researchgate, LinkedIn, etc):Researchgate and LinkedIn
Your Facebook: Yes
4 OBJECTIVE(S)
• Highlighting the mechanism of action of GT75 in human prostate cancer cell lines; 
• Demonstrating the in vivo potential of GT75 in reducing tumor growth and in reversing drug-
resistance in CRPC animal models
• Developing  nucleic acid delivery methods based on polymeric and nano technologies for the in vivo 
release of GT75 for the in site treatment of  CRPC  
5 RESULTS
• By UV cross-linking competition assay we proved that a known eEF1A aptamer binder named GT27 
was  efficiently and specifically displaced  by GT75  using LNCaP, 22Rv1 and PC-3 extracts. This validated 
GT75 use as eEF1A aptamer in prostate cancer cells (fig.A)
• By MTT assay we observed that GT75 was able to significantly reduce the growth of cancer cells in a 
dose-dependent manner at nmolar doses with respect to a control sequence named CT75. The anti-
proliferative effect was minimal in androgen-dependent  LNCaP cell line and maximal in the androgen-
independent PC-3 cell line, resulting in: PC-3>22Rv1>LNCaP. Notably GT75 did not significantly affect 
the growth of the non-tumorigenic PZHPV-7 cells with respect to CT75 control (Fig.B)
• By stratch assay we demonstrated that GT75 efficiently reduced the PC-3 cell migration but not that 
of the non tumorigenic control PZHPV-7 (Fig. C)
• Finally, we observed that GT75 was able to specifically increase the effect of conventional drugs such 
as  bortezomib and idarubicin (not shown).
6 COLLABORATIONS
With other researchers (TRL0-4): Yes, those reported as co-authors
With SMEs (TRL5 -9)
With hospitals (TRL9): AOUTS- Cattinara-University of  Trieste
With associations (TRL9): LILT (Italian League against Cancer)
Funds needed (forecast)
For  basic research (investigation of biological mechanisms): € 20,000 consumables
For applied research (solutions for real-world problems): € 30,000 consumables + 30,000 (1 year fellowship)
For pilot & demonstrator activities (to develop a prototype) : € 20,000 consumables
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CHARACTERIZATION AND USE 
OF MONOCLONAL ANTIBODIES 
AGAINST BILITRANSLOCASE AND 
ITS DETERMINATION IN CLEAR 
CELL RENAL CELL CARCINOMA
Uros Rajcevic1, 3, Alexandra Bogožalec1, Tjaša Lukan1, Mateja Kukovec2, 
Vivijana Snoj2, Sendi Montanič1, Sabina Passamonti5, Michela Terdoslavich4 
and Vladka Čurin Šerbec1,@
1 Blood Transfusion Center of Slovenia, R&D,  Šlajmerjeva 6, SI-1000 Ljubljana; @ vladka.curin@ztm.si
2 Izola General Hospital, Department of Pathology, Izola
3 University of Ljubljana, Faculty of Medicine, Institute of Pathology, Ljubljana
4 Rottapharm Biotech S.r.l., Research Centre AREA Science Park, Trieste
5 Department of Life Sciences, University of Trieste, Trieste
Abstract — With its worldwide incidence of about 300 000 new cases per year, clear cell Renal Cell Carcinoma 
(ccRCC) is the seventh most commonly diagnosed cancer in men and the ninth most commonly diagnosed 
cancer in women. At the hereditary and molecular levels recent research efforts describe large molecular 
profiling analyses for the molecular cause to be related with the development of ccRCC. Historically, von 
Hippel-Lindau (VHL) tumor suppressor protein located on chromosome 3p25, the loss of activity of which 
leads to a syndrome connected with diseases including ccRCC, was among the top genetic causes known. 
Monoclonal antibodies are an important tool in diagnostics and research, especially when we are dealing with 
a protein marker of unknown primary structure as in case of bilitranslocase (BTL). BTL is expressed on kidney 
cells, where it acts as an organic anion transporter. We have shown that there are differences in bilitranslocase 
expression in normal kidney cells versus early grade kidney cancer. A set of hybridoma cell lines producing anti-
peptide monoclonal antibodies against segments 235-246 (peptide B) and 298-310 (peptide C) of predicted 
primary structure of bilitranslocase was cloned by limiting dilution. With a sequence of immune tests we 
characterized monoclonal antibodies, and used them as a tool to distinguish between grades in progression 
of ccRCC. We developed monoclonal antibodies against extra- (peptide B) and intra-cellular (peptide C) 
domains of bilitranslocase protein model. Our results are showing that these antibodies can be used in different 
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immunoassays. Furthermore specificity and affinity of our mAbs allowed us to assess progressive grades of 
clear cell renal cell carcinoma and thus introduce a potentially novel tool for the diagnostics of ccRCC.
 Index Terms — ccRCC, mAb, BTL
_____________________________________________________________________ 
1 BACKGROUND
Clear cell Renal Cell Carcinoma (ccRCC) is the seventh most commonly diagnosed cancer in men and 
the ninth most commonly diagnosed cancer in women. Von Hippel-Lindau (VHL) tumor suppressor 
protein located on chromosome 3p25, the loss of activity of which leads to a syndrome connected with 
diseases including ccRCC, was among the top genetic causes known thus far. Monoclonal antibodies 
are an important tool in diagnostics and research, especially when we are dealing with a protein marker 
of unknown primary structure as in case of bilitranslocase (BTL). BTL is expressed on kidney cells. We 
have shown that there are differences in bilitranslocase expression in normal kidney cells versus early 
grade kidney cancer. A set of hybridoma cell lines producing anti-peptide monoclonal antibodies against 
segments 235-246 (peptide B) and 298-310 (peptide C) of predicted primary structure of bilitranslocase 
was cloned by limiting dilution. With immune tests we characterized monoclonal antibodies, and 
used them as a tool to distinguish between grades in progression of ccRCC. We further developed 
monoclonal antibodies against extra- (peptide B) and intra-cellular (peptide C) domains of bilitranslocase 
protein model. Our results are showing that these antibodies can be used in different immunoassays. 
Furthermore specificity and affinity of our mAbs allowed us to assess progressive grades of clear cell renal 
cell carcinoma and thus introduce a potentially novel tool for the diagnostics of ccRCC.
2 OBJECTIVES
1. To obtain a novel generation of mAb against extracellular domain (peptide B) and intracellular domain 
(peptide C).
2. To extensively test novel mAb-producing cell lines for their antibody production capacity, clone 
viability, proteolysis effect on Ab stability, storage stability of mAb (freezing/thawing) (mAbs against 
peptides A, B, C).
3. To extensively test mAb affinity and specificity by immune methods.
4. To test a selected mAb in context of cell (immunocytochemistry - ICC) and tissue (immunohistochemistry 
- IHC) to assess potential diagnostic value of mAb.
3 APPROACH & METHODS
General approach




• Immunization of mice by antigens corresponding to three segments of a predicted protein sequence 
of bilitranslocase (65-75 (peptide A), 235-246 (peptide B) and 298-310 (peptide C).
• Production of hybridoma cell lines by fusion of mouse splenocytes and myeloma cell lines.
• Cloning of hybridoma cell lines by limiting dilution to obtain monoclonal antibody producing cell 
lines
• Testing of cell lines for antibody production capacity, clone viability, proteolysis effect on Ab stability, 
storage stability of mAb (freezing/thawing)
• Testing mAb affinity and specificity by immune methods (ELISA, dot-blot, WB)
• Testing a selected mAb in context of cell (immunocytochemistry) and tissue (immunohistochemistry) 
to asses its potential diagnostic value
4 RESULTS
Using hybridoma technology and limiting dilution mouse mAbs against peptides A, B, C of a predicted 
protein sequence of bilitranslocase were produced and characterized.
Btl expression was confirmed in biological samples (plant and mammal) using immune-assays ELISA, 
dot-blot, WB, ICC and IHC.
Btl expression was found by a-B mAb in N2a (mouse neuroblastoma) cells and UOK171 (clear cell renal 
cell carcinoma grade IV - ccRCC) cell line (Figure 1).
Btl expression was found by a-C mAb in HUVEC (human umbilical vein endothelial cells), SHSY5 
(human neuroblastoma), N2a (mouse neuroblastoma) and UOK171 cells by ICC (Figure 1).
Figure 1: ICC of Btl expression (red signal) in UOK171 cell line demonstrated by a-C mAb 2A9/2E9 (first row) and by 
a-B mAb 11C9/2G9 (second row). Bottom row – negative control. Blue stain – nuclei.
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Figure 2: IHC of Btl expression in 4 progressive grades of ccRCC vs normal kidney tissue (gr. 0). First column – H&E. 
Second column - a-C mAb 2A9/2E9 staining. 3rd and 4th columns, negative controls.
Finally, Btl expression was found by IHC stain with a-C mAb in ccRCC (Figure 2). By means of Btl expression, we 
cannot differentiate normal kidney from low grade tumors. However, we can differentiate normal kidney from high 
grade tumors and among different tumor grades (Figure 3). 
5 POTENTIAL NEW PRODUCTS & SERVICES
Product: Development of an in vitro diagnostic device (IVD) based on mouse a-Btl mAb, when the Btl 
and Btl-like protein sequence is finally discovered.
Development of novel in vitro diagnostic device (IVD) based on patented a-prion mAb (Patent: 
Čurin Šerbec, V. Antibodies capable to selectively detect prion Prp Sc isoforms. 14.12.2005. München: 
European Patent Office)
Service: Custom made highly specific mouse mAb and human recombinant mAb.
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6 CURRENT COLLABORATIONS
6.1 With other researchers and hospitals
The Universities of Udine (PP8, Trans2Care), Nova Gorica (PP3, Trans2Care), Trieste (LP, Trans2Care), 
Ljubljana (Faculty of Medicine, Institute of Pathology; University Medical Center in Ljubljana (Obstetrics 
and gynecology), Izola General Hospital.
7 CONTACT OR COLLABORATIONS NEEDED
Future collaboration with clinical laboratories is needed.
8 COMMUNICATION TOOLS
• The high level of expertise in the field of laboratory medicine as well as the high level of applicability, 
quality and performance of the presented methods is disseminated through the high quality scientific 
publications.
Figure 3: A histogram showing Btl expression differences in progressive ccRCC grades vs. normal kidney using IHC 
with a-C mAb 2A9/2E9. By means of Btl expression, we cannot differentiate normal kidney from low grade tumors.
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9 FUNDS NEEDED
9.1 For basic research (investigation of biological mechanisms): 60.000 €  
9.2 For applied research (solutions for real-world problems): 60.000 €
9.3 For pilot & demonstrator activities (to develop a prototype): 200.000 €
10 CONCLUSION
Monoclonal antibodies are an important tool in diagnostics and research, especially when we are 
dealing with a protein marker of unknown primary structure as in case of bilitranslocase (BTL). We 
developed monoclonal antibodies against extra- (peptide B) and intra-cellular (peptide C) domains of 
bilitranslocase protein model. Our results are showing that these antibodies can be used in different 
immunoassays. Furthermore specificity and affinity of our mAbs allowed us to assess progressive 
grades of clear cell renal cell carcinoma and thus introduce a potentially novel tool for the diagnostics 
of ccRCC. However, a lag in basic research (sequencing of BTL protein) sheds a doubt on these results, 
hinders publications in high profile scientific literature as well as development of validated tests for the 
assessment of BTL expression in clinical samples.
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Abstract — The prevention of implant-associated infection, one of the leading causes of arthroplasty failure, 
remains a major challenge in orthopaedic surgery. The main strategies currently pursued are based on surface 
modifications to render implants less susceptible to bacterial colonization. The antimicrobial peptides of the 
innate immunity (AMPs) are considered a promising source of novel anti-infective agents and are receiving 
increasing attention in the field of medical devices due to their proven anti-biofilm properties. Our group has 
selected three AMPs derived from natural sequences, that are highly effective in vitro against prosthetic joint 
pathogens, also including antibiotic-resistant clinical isolates. These peptides maintain their antimicrobial 
activity under conditions relevant to the joint environment and are safe to osteoblast cells under similar 
conditions, which makes them suitable for orthopaedic applications. Current studies aimed at evaluating 
their anti-inflammatory and osteogenic potential will allow to identify the best candidate to be used for the 
development of novel AMP-based antibacterial coatings for arthroplasty implants. 
Index Terms — TRANS2CARE, prosthetic joint infection, antimicrobial peptides, biomaterials, arthroplasty
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1 BACKGROUND
Infection represents a potentially devastating complication of total joint arthroplasty, resulting in 
substantial morbidity and disability with huge economic and social costs [1]. Most infections are 
caused by Staphylococcus spp and often involve multidrug-resistant strains. Biofilm formation on the 
implant surface is almost universally associated with these infections, which poses relevant challenges 
to clinical management and urges development of effective methods to prevent bacterial colonization 
of prosthetic implants [1]. 
The antimicrobial peptides (AMPs) (Figure 1) are small protein components of the innate immune 
system produced in the phagocytic and the epithelial cells of mammals [2]. These molecules are 
considered promising alternatives to conventional antibiotics owing to a potent and broad-spectrum 
antimicrobial activity also against multi-drug resistant strains, capacity to inhibit biofilm formation and 
low propensity to induce selection of resistant mutants [3,4]. Importantly, immobilized AMPs have 
been shown to retain antimicrobial activity [5]. Additionally, some AMPs may inhibit inflammatory 
responses [6] and promote bone formation [7,8], which makes this class of compounds attractive 
candidates for orthopaedic applications.
Figure 1: Biological properties and therapeutic potential of AMPs.
2 OBJECTIVES
In the framework of the Trans2Care project, we are currently investigating the antimicrobial and host cell 
-directed activities of selected natural AMPs and in silico designed variants in the context of prosthetic 
joint infection, with the aim of identifying promising candidates for application in arthroplasty.
Our final goal, in collaboration with the Research Department of Valdoltra Orthopaedic Hospital 
(Ankaran, Slo; PP11, Trans2Care), is to exploit these peptides for the development of novel infection-
resistant coatings for arthroplasty implants. 
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3 APPROACH & METHODS
3.1  General approach 
To assess their potential for the development of infection-resistant orthopaedic biomaterials, AMPs are 
evaluated for: 
1. In vitro antimicrobial activity against prosthetic joint pathogens; 
2. Stability in biological fluids (e.g., human serum, synovial fluid); 
3. Toxicity towards osteoblast and blood cells; 
4. Anti-inflammatory activity (neutralization of proinflammatory bacterial components, i.e., 
lipopolysaccharide - LPS and lipoteichoic acid - LTA); 
5. Osteogenic potential (osteoblast proliferation and differentiation). 
3.2  Methods 
1. MIC-MBC determination, growth kinetics and anti-biofilm assays on reference S. aureus and 
S. epidermidis strains and clinical isolates from orthopaedic infections. Assays are performed both 
in standard media and under conditions relevant to the in vivo environment (i.e., in the presence of 
human serum, hyaluronic acid, synovial fluid). 
2. Liquid chromatography – mass spectrometry.
3. Hemolysis tests; LDH (lactate dehydrogenase) release and MTT assays on osteoblast (MG-63, Saos-2) 
and macrophage (RAW 264.7) cell lines.
4. Inhibition of LPS/LTA-induced NO release (Griess test) and cytokine induction (qPCR) in RAW 264.7 
cells.
5. MTT assay; ALP (alkaline phosphatase) activity assay and qPCR analysis of osteoblast differentiation 
markers in MG-63 cells.  
4 RESULTS
This study focuses on five cationic AMPs derived from natural sequences. All of these peptides display 
good in vitro activity against pathogens involved in prosthetic joint infections, including reference 
biofilm-forming S. aureus and S. epidermidis strains and clinical isolates from prosthetic joint infections. 
Their MIC values against these pathogens are comparable to those of cefazolin, the antibiotic of choice 
in perioperative prophylaxis in orthopaedic surgery. All peptides inhibit biofilm formation on abiotic 
surfaces at MIC values.
Three AMPs in particular appear to hold promise for orthopaedic applications as they are safe to 
osteoblast cells at microbicidal concentrations and maintain their antimicrobial activity also in the 
presence of hyaluronic acid and in synovial fluid.
Preliminary data indicate that the activity of the latter peptides is affected to a different extent by the 
presence of human serum. The stability of these AMPs in human serum and in synovial fluid is currently 
under investigation. Further studies aimed at evaluating their effects on osteoblast functions and on 
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macrophage inflammatory responses will allow to better define their potential for the development of 
innovative biomaterials for arthroplasty.
5 POTENTIAL NEW PRODUCTS & SERVICES
In collaboration with the Research Department of Valdoltra Hospital, the AMP with the best properties 
will be exploited to develop novel protective coatings for titanium implants. The idea is to incorporate 
the peptide into a chitosan film deposited on the titanium surface. The ultimate goal is to obtain 
infection-resistant biomaterials possibly also endowed with anti-inflammatory and osteoinductive 
properties. Such coatings may be suitable for joint prostheses and for various orthopaedic, maxillofacial 
and dental applications. 
6 CURRENT COLLABORATIONS
6.1 With other researchers 
Prof. A. Tossi (University of Trieste - LP, Trans2Care); 
Dr. F. Šulek, Prof. I. Milošev (Valdoltra Orthopaedic Hospital - PP11, Trans2Care).
6.2 With SMEs
Preliminary contacts with a company in the field of orthopaedic devices.
6.3 With hospitals
Ongoing collaborations with Valdoltra Orthopaedic Hospital (PP11, Trans2Care), with the University 
Hospital “S. Maria della Misericordia” of Udine and the Institute of Public Health Koper (Slo) for the 
supply of clinical samples, e.g., bacterial isolates, synovial fluid.
7 CONTACTS OR COLLABORATIONS NEEDED
Research groups specialized in bone and biomaterials studies: for sharing of knowledge-expertise-
facilities (e.g., animal experimental models); joint grant applications. 
Biomedical companies in the orthopaedic and biomaterials fields: for technical and/or financial 
support; joint grant applications. 
8 COMMUNICATION TOOLS
8.1  Conference contributions and presentations 
Conference contributions:
• Šulek F, Milošev I, D’Este F, Skerlavaj B. Trans2Care approach towards prevention of biofilm formation: 
antimicrobial coatings. 6th Central European Conference “Chemistry towards Biology”, Trieste (Italy), 
10-13.09.2013.
• Oro D, D’Este F, Skerlavaj B, Tossi A, Zanetti M. Towards novel strategies to prevent prosthetic joint 
infection: the potential of α-helical antimicrobial peptides. 6th Central European Conference 
“Chemistry towards Biology”, Trieste (Italy), 10-13.09.2013.
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• Šulek F, Milošev I, D’Este F, Skerlavaj B. Bio-molecular coating for orthopaedic implants with a strong 
antibacterial capability. “NanotechItaly 2013 – key enabling technologies for responsible innovation”, 
Venice-Mestre (Italy), 27-29.11.2013.
Oral presentations - the results of the present study have been presented at:
• Third Scientific Day of Valdoltra Orthopaedic Hospital (Ankaran, Slo, 30.11.2012)  
http://www.trans2care.eu/NewsData.aspx?IdNews=56&ViewType=Old&IdType=390, 
• Workshop “Orthopaedic diseases: Diagnostics, treatments and research” (Ankaran, Slo, 18.10.2013)  
http://www.trans2care.eu/NewsData.aspx?IdNews=89&ViewType=Old&IdType=390.











9.1 For basic research (investigation of biological mechanisms): 22.000€,    
 personnel costs included.
9.2 For applied research (solutions for real-world problems): 22.000€,    
 personnel costs included.
9.2 For pilot & demonstrator activities (to develop a prototype): 22.000€,    
 personnel costs included.
10 CONCLUSION
In the present study we have selected three promising AMP candidates for orthopaedic applications. 
Current efforts are aimed at incorporating one of these peptides in a chitosan antibacterial coating 
synthesized at the Valdoltra Hospital. Such functionalization of the coating may allow to enhance and 
broaden its antibacterial capability while minimising the risk of raising pathogen resistance. Moreover, 
given the proven multifunctionality of AMPs and their ability to interact with the host cells, we have 
in the pipeline the possibility to test additional properties of the AMPs under study that could be 
advantageous in the context of prosthetic joint infection.
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Abstract — An effective approach to combat bacteria adhesion onto metallic implants surface is to 
functionalize the biomaterial surface such that bacterial growth could be impaired or the bacteria are killed 
upon contact with the surfaces. In the recent years, a majority of the research in material science has been 
devoted to modification or functionalization of implant surfaces with composite coatings with bactericidal 
capability such as polymeric coatings. For instance, chitosan (CH) is a polycationic polysaccharide which 
antibacterial properties and osteoblast function-enhancing nature has received substantial interest. The main 
goal of our study was to evaluate the effect of different chitosan-coated metals, routinely used in orthopaedics, 
on the survival of Staphylococcus epidermidis and Staphylococcus aureus. The results clearly showed that 
survival of attached bacteria onto metals functionalized with chitosan was lower when compared to bacterial 
survival determined on the surface of unmodified metals. Moreover, chitosan coating caused bacterial cells to 
lose their regular spherical shape. Thus, the results proved that chitosan could be used as alternative material 
for the preparation of antimicrobial coatings for implants.
 Index Terms — TRANS2CARE, bacterial adhesion, orthopedic metals, chitosan coating, antibacterial
_____________________________________________________________________ 
1 BACKGROUND
The ability of bacteria to form thin biofilm layer upon adhesion on metal surfaces is a widespread 
problem involving many technological areas [1]. Thus, the surface of human implants used in 
orthopedics also represents an ideal environment for biofilm formation, which leads to bacterial-related 
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inflammation process in the human body and consequently to septic loosening of the endoprosthesis 
[2]. With advancements in surface technology techniques and tribochemistry there are new solutions 
available for the preparation of material surfaces so to be less susceptible to bacterial adhesion and 
other superficial damages [3].
Fabrication of chitosan (CH) coating for orthopedic implants represents a potential tool to overcome 
the problem of prosthetic joint bacterial infections. Chitosan is a widely distributed nontoxic 
biopolymer which possesses antibacterial properties due to the presence of free amino groups in 
the polymeric chain [4]. Additionally, it has the ability to stimulate the proliferation of the osteoblasts 
which indeed facilitates the osteointegration process [4]. In this regard, the requirements of the 
bioactive chitosan coating to be antibacterial and osteoinductive are thus fulfilled. Therefore, chitosan 
coating may represent an effective approach to combat bacterial adhesion onto implant surface and 
at the same time it may allow a more proper integration of the implant inside the body due to faster 
osteointegration process.
2 OBJECTIVES
Owing to its high biocompatibility, nontoxicity and antimicrobial properties, chitosan is regarded 
as a new generation of antibacterial agents and has a great potential to be utilized in antibacterial 
surface coatings for medical materials. Therefore, our primary objective is to design and prepare 
an »intelligent« surface for the orthopedic implants and evaluate its bioactive properties; as a) the 
resistance to biocorrosion, b) the effect of the prosthesis surface to adhesion and cohesion in the 
periprosthetic tissue and c) the ability of the modified surface to stimulate bone cells proliferation 
during the bone integration process.
To broaden chitosan`s antimicrobial capability, our second objective in collaboration with University of 
Udine (PP8) aims at enriching the chitosan coating with antimicrobial peptides – AMPs. It means that 
a selected antimicrobial peptide is introduced by immobilization in the polymerized chitosan matrix 
and consequently the resulting biomaterial is tested again for its antimicrobial efficacy. Antimicrobial 
peptides represent valuable candidates for orthopedic applications due to their efficacy against 
Staphylococcus species, the most frequently found pathogens on implant surfaces [5].
3 APPROACH & METHODS
General approach: comprises the preparation of chitosan coating deposited on different metals and 
evaluation of its antibacterial activity, as follows: 1. Pretreatment of metals surface. 2. Deposition of 
chitosan onto metals. 3. Surface characterization of chitosan coating. 4. Determination of antibacterial 
activity of chitosan coating against bacteria, S. aureus and S. epidermidis.
Methods: Chitosan coating was prepared on different type of metals such as commercially pure 
titanium (Ti), titanium alloy (Ti-6Al-4V) and stainless steel (ASTM F139, 18Cr-14Ni-2.5Mo). Prior to 
surface chemical modification with chitosan the metal samples were mechanically ground using 
SiC grinding paper and etched by sulfochromic acid under specified experimental conditions. Then, 
the metals were immersed directly into chitosan solution and left 24 h to form a uniform chitosan 
layer on the surface. Afterwards, the metals were additionally rinsed with a selected crosslinker. The 
resulting deposited chitosan coating was characterized by Fourier infrared spectroscopy (FT-IR) and 
scanning electron microscopy (SEM). The chitosan-coated metals were then subjected to antibacterial 
tests. The antibacterial capability of chitosan coating was determined against two reference strains, S. 
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epidermidis ATCC 12228 and S. aureus ATCC 25923, using a sensitive fluorescence-based antibacterial 
activity assay. The process of surface functionalization of an artificial hip replacement with chitosan is 
symbolically depicted in Fig. 1. 
Figure 1: Flowsheet development of chitosan coating on implant surface
4 RESULTS
The present study emphasises the killing effect of chitosan-based coating against two Staphylococcus 
species. The coating, prepared by layer-by-layer chemical deposition, was used to cover the surface 
of orthopaedic metal components, mainly made of titanium and its alloy, and stainless steel. The 
inhibitory effect of chitosan coating caused bacterial cells to lose their regular spherical shape (Fig.2b). 
By close inspection of chitosan-coated metal surface, we can observe that upon direct contact with 
chitosan bacterial cells shrunk. The size of the damaged bacterial cell was only 60 % of the size of the 
undamaged bacterial cell, respectively.
In parallel, the survival of bacteria attached onto chitosan-coated metal surfaces was quantitatively 
measured by a fast fluorescence test. Indeed, the results showed that the number of adhered bacteria 
onto chitosan-modified metals was substantially lower in comparison to the number of bacteria 
attached onto unmodified metal surfaces, showing the antibacterial capability of chitosan.
The chitosan coating was further characterized. Fourier infrared spectroscopy was used to 
determine the typical absorption tapes for chitosan which proved the binding of chitosan on metal 
surface, therefore, at 1100 cm-1, 1550 cm-1 and 3350 cm-1. Scanning electron microscopy showed 
morphological properties of the chitosan coating, which is mesoporous and amorphous.
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5 POTENTIAL NEW PRODUCTS & SERVICES
Product: in collaboration with University of Udine (PP8) we aim to create an affordable and easy to 
use antibacterial coating for orthopedic implants with optimal antibacterial duration. Indeed, high-
quality composite coating based on chitosan biopolymer with incorporated antimicrobial peptides 
(AMPs) with reinforced antibacterial and osteoinductive capability would gain applicability mainly 
in the domain of orthopedic implants. If the product would result highly effective against various 
bacterial pathogens and other ambient microbes, the product will be properly functionally adjusted 
to extend its use to other medical surfaces, such as surgical devices and other easy contaminated 
medical surfaces.
6 CURRENT COLLABORATIONS
6.1 With other researchers 
Within Trans2Care consortium: 
• Dr. Francesca D`Este , Dr. Barbara Skerlavaj (University of Udine)
• Prof.Andrej Cör (University of Primorska, Faculty of Health Sciences)
• Prof. Alessandro Tossi (University of Trieste)
Collaboration with Jožef Stefan Institute, Dept. of Physical and Organic Chemistry, headed by Prof. 
Ingrid Milošev, for technical assistance in FT-IR and SEM technique.
6.2  With hospitals
Collaboration with »Institute of Public Health Koper«, Dept. of Medical microbiology headed by Martina 
Kavčič, M.D., for the generous donation of clinical samples such as bacterial isolates and synovial fluid.
Figure 2: SEM images of titanium surface with adherent bacteria before (a) and after (b) metal surface functionalization 
with chitosan. Irregularly shaped bacterial cells indicate the biocide effect upon their contact with chitosan (2b). 
Magnification: 90000x.
a) – bare titanium surface b) – titanium surface coated with chitosan
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7 CONTACT OR COLLABORATIONS NEEDED
Future collaborations with research groups specialized in bone and biomaterials studies are welcome 
as well as contacts with biomedical companies in the field of orthopaedics.
8 COMMUNICATION TOOLS
Our scientific results obtained up to now have been successfully disseminated at various international 
Italy-Slovenia conferences, within them the most important contributions are:
Chemistry towards Biology, Trieste, September 2013:
• ŠULEK, Franja, MILOŠEV, Ingrid. Inhibition of bacteria onto chitosan-based coated metals. V: Chemistry 
towards biology. [Trieste: Università degli studi di Trieste], 2013, str. [33].
• ŠULEK, Franja, MILOŠEV, Ingrid, D’ESTE, Francesca, SKERLAVAJ, Barbara. Trans2care approach towards 
prevention of biofilm information : antimicrobial coatings. V: Chemistry towards biology. [Trieste: 
Università degli studi di Trieste], 2013, str. [96].
• NanotechItaly 2013, Venice, November 2013:
• ŠULEK, Franja, MILOŠEV, Ingrid, D’ESTE, Francesca, SKERLAVAJ, Barbara. Bio-molecular coating 
for orthopaedic implants with a strong antibacterial capability. V: Key enabling technologies for 
responsible innovation : [conference handbook]. [Roma]: Agra editrice, 2013, str. 86. 
9 FUNDS NEEDED
9.1  For basic research (investigation of biological mechanisms): 50000€ 
9.2  For applied research (solutions for real-world problems): 150000€ 
9.3 For pilot & demonstrator activities (to develop a prototype): 150000€ 
10 CONCLUSION
Prevention of implant-related bacterial contamination is becoming an emerging field in orthopaedics 
that directs the future efforts towards the development of new biomaterials with enhanced bactericidal 
capabilities for orthopaedic applications. The present study emphasises the killing effect of chitosan-
based coating against two types of Staphylococcus bacteria. The coating, prepared by immersion 
method, was used to cover the surface of orthopaedic metal components of titanium (Ti), titanium 
alloy (Ti-4V-6Al) and stainless steel (ASTM F139, 18Cr-14Ni-2.5Mo). The results showed that the number 
of adhered bacteria onto chitosan-modified metals was substantially lower in comparison to the 
number of bacteria attached onto unmodified metal surfaces, showing the bactericidal capability of 
chitosan. In the near future, the chitosan coating will be additionally functionalized with antimicrobial 
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Abstract — Prion diseases are incurable and fatal neurodegenerative disorders that affect both humans and 
animals. The causative agent is an infectious protein called prion (PrPSc), which is the pathological form of a 
normal protein (PrPC) present on the cell membrane. The molecular mechanisms underlying prion replication 
and subsequent degeneration of the Central Nervous System (CNS) are still poorly understood and therefore 
innovative approaches are needed to build diagnostic, therapeutic, taxonomic, and disease surveillance tools. 
We adopted an unbiased genomic approach and conducted whole transcriptome analyses using microarray 
and RT-qPCR gene expression methods in brain of infected macaques versus healthy controls. We identified a 
set of genes that could become novel biomarkers for early diagnosis and/or therapeutic strategies for prion 
diseases and other neurodegenerative disorders.
Index Terms — TRANS2CARE, prion, prion protein, neurodegeneration, gene expression, genomics
_____________________________________________________________________ 
1 BACKGROUND
Prion diseases are fatal neurodegenerative disorders that affect humans and animals. Their pathogenesis 
mechanisms are not fully understood and there is no diagnostic tool, nor a cure for them [1]. Among 
these disorders, the best known to the general public is the Bovine Spongiform Encephalopathy (BSE) or 
“mad cow disease” with the related human form called variant Creutzfeldt-Jakob Disease (vCJD). In this 
context, the analysis of gene expression alterations occurring in prion-infected animal models represents 
a powerful tool that may contribute to unravel the molecular basis of prion diseases and therefore 
discover novel potential targets for diagnosis and therapeutics. 
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2 OBJECTIVES
The goal of our project is identifying differentially expressed genes in infected animals versus controls 
that can become potential targets for diagnostic and/or therapeutic approaches. 
Recent findings support the idea that neurodegenerative diseases may all share a common 
mechanism that implies a prion-like behavior. Therefore, even though prion diseases are rare disorders, 
basic research on their mechanisms may be useful to explain all the neurodegenerative maladies, like 
Alzheimer’s and Parkinson’s diseases, that affect large portions of the world population.
3 APPROACH & METHODS
General approach
We performed for the first time a large-scale gene expression profiling of brains from BSE-infected 
macaques, an excellent model for human prion disorders.
Methods
We performed an mRNA expression analysis using microarrays  with subsequent validation of selected 
targets by RT-qPCR. mRNA was extracted from brain frontal cortex (superior frontal gyrus)  of 6 
intracranially BSE-infected animals (A1 to A6) and 5 non infected controls (CovA, CovB, CovC, CovDI, 
CovDII). All samples were analyzed using the GeneChip® Rhesus Macaque Genome Array (Affymetrix®) 
that contains 52,024 rhesus probe sets to enable gene expression studies of Macaca mulatta 
transcriptome interrogating more than 47,000 transcripts. RT-qPCR was performed using SYBR® Green-
based assays (Bio-Rad Laboratories, Inc.) and then TaqMan® MGB probes (Life Technologies) at a later 
stage for results confirmation. 
4 RESULTS
The microarray analysis revealed about 300 transcripts with expression changes around twofold. 
Among these, the Gene Ontology analysis identified 86 genes with known functions, most of which are 
involved in cellular development, cell death and survival, lipid homeostasis, and acute phase response 
signaling. 12 of these genes were analyzed by RT-qPCR and the regulation trend was confirmed. In 
particular, a 5 gene signature was identified in infected vs. control animals with statistical significance. 
These genes are involved in oxygen or lipid transport and in innate immunity as well as inflammatory 
response. These genes are known to be deregulated in other neurodegenerative disorders such as 
Alzheimer’s and Parkinson’s diseases. Their protein products may become potential targets for both 
general diagnosis and therapeutic purposes of many neurodegenerative diseases.
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Figure 1: Condition trees of the clustering analysis
The hierarchical cluster analysis (Euclidean distance clustering algorithm) was performed using “R” and Partek® 
Software (Partek Inc.): 86 clones/genes showed a differential expression. Each colored bar represents a gene. The 
color represents the level of expression (red: up-regulation, blue: down-regulation) and the sample information 
is listed across the bottom. The names of the known genes are indicated on the right handside. A picture of a 
representative Affymetrix chip is captured on the upper right corner.
Figure 2: SYBR® Green-based RT-qPCR validation of microarray results 
Validation by RT-qPCR was performed using gene-specific primer pairs and cDNA synthesis was accomplished 
using 100 ng RNA per sample. The relative expression ratio was calculated using the ΔΔCT method and significance 
was calculated with the unpaired student t-test (p < 0.05).  Among the 12 genes analyzed, 5 were found to be 
differentially regulated: 2 were down-regulated (HBA2 and HBB) and 3 were up-regulated (TTR, APOC1,SERPINA3) 




5 POTENTIAL NEW PRODUCTS & SERVICES
Product 1: A qPCR-based diagnostic test for neurodegenerative diseases. We can conceive a microtiter 
plate containing lyophylized probes for the identified markers; patient samples will be added (brain 
biopsies, liquor, blood) and qPCR will be performed .
Product 2: An antibody-based diagnostic test for neurodegenerative diseases: major work is needed to 
validate the differential expression of these targets at protein level and in additional  tissues more easily 
accessible than brain (e.g., liquor, blood). The  antibodies will be absorbed on the microtiter plate and 
a colorimetric reaction will happen after adding the patient sample.
6 CURRENT COLLABORATIONS
6.1 With other researchers 
Dirk Motzkus, Unit of Infection Models, German Primate Center, Göttingen, Germany; 
Uroš Rajčević and Vladka Čurin Šerbec, BTCS, Ljubljana, Slovenia (PP10) 
6.2 With hospitals 
Policlinico and University of Verona, Italy; Fondazione IRCCS Istituto  Neurologico Carlo Besta, Milan, 
Italy
7 CONTACT OR COLLABORATIONS NEEDED
Hospitals: access to diseased human samples and controls
Proteomics research centers: validation at protein level
Diagnostic companies: development of IVD/GMP/FDA-approved reagents and kits
8 COMMUNICATION TOOLS
Scientific publications
Barbisin M, Vanni S, Schmädicke AC , Motzkus D, Opitz L, Salinas-Riester G, Legname G. Gene expression 
profiling of brains from bovine spongiform encephalopathy (BSE)-infected cynomolgus macaques. 
BMC Genomics, 15:434, 2014.
Conference poster
Schmädicke AC , Barbisin M, Motzkus D, Opitz L, Gasperini L., Salinas-Riester G, Vanni S,  Legname G. 
Whole transcriptome analysis in brains from BSE-infected macaques. Prion 2012, Amsterdam, May 9-12 
2012.
Dissemination workshop
Barbisin M, Legname G. Gene expression profiling of BSE-infected macaques. Molecular tools to study 






9.1 For basic research (investigation of biological mechanisms): € 100,000.00
9.2 For applied research (solutions for real-world problems): € 300,000.00
9.2 For pilot & demonstrator activities (to develop a prototype): € 500,000.00
10 CONCLUSION
To our knowledge, this is the first genome-wide expression study in frontal cortex of macaques 
inoculated with BSE. Using microarray and RT-qPCR technologies we identified a gene signature able 
to distinguish infected macaques from control animals. These results could be extremely helpful in 
understanding the progression of the disease, allowing for the identification of some key players 
which, if not being the cause of the onset, could be some of the target genes affected by the disease. 
Our animal model is the closest available model for human vCJD and these results, obtained with an 
unbiased methodology as the gene expression microarray technology, are contributing to shed some 
light on the molecular basis of prion diseases as well as neurodegeneration as a whole.
ACKNOWLEDGEMENT
This work was supported by the European Regional Development Fund, Cross-Border Cooperation 
Italy-Slovenia Programme 2007-2013 (strategic project TRANS2CARE). 
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INVOLVING THE EFFECT OF 
ENVIRONMENTAL POLLUTANTS 
ON DNA REPAIR ENZYMES 
Giulia Antoniali, Elena Casarano, Federica Marcuzzi, Carlo Vascotto, Gianluca Tell
Department of Medical and Biological Sciences, University of Udine, Udine
Abstract — Several works suggest that oxidative DNA damage and alterations of DNA repair enzymes in 
neuronal cells contribute to the onset of neurodegenerative diseases and neuronal cancer. Cadmium is 
a common environmental pollutant able to induce oxidative stress leading to the activation of neuronal 
death pathways and it is also able to inhibit specific DNA repair enzymes of the BER (Base Excision Repair) 
pathway, the principle cellular way for repairing oxidative DNA damages. One of these enzymes is APE1, a 
small multifunctional protein that, besides its key role in the BER pathway, has also a redox function important 
for the control of the intracellular redox state and for the regulation of gene expression. Furthermore, some 
papers report its contribution both in neuronal protection from oxidative damage and in the development of 
neurodegenerative diseases. However, the possible involvement of APE1 and of the BER pathway in cadmium-
induced neuronal cell damage is still unknown.
Index Terms — MINA, environmental pollutants, neurodegeneration, cadmium
_____________________________________________________________________ 
1 BACKGROUND
The role of DNA repair in neuronal cell survival and in response to environmental insults, such as the 
generation of oxidative stress by heavy metals (i.e. cadmium), is of particular interest since oxidative 
DNA damage accumulates in human brains and may play a critical role in the pathogenesis of several 
neurological disorders (i.e. Parkinson’s disease, PD, Alzheimer’s disease, AD, and ALS)[1-4]. DNA repair, 
and in particular the Base Excision Repair (BER) pathway, responsible for removing bulk of oxidative 
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damage, is essential for the maintenance of the genome stability and for the expression of functional 
proteins preventing cell cycle arrest and cell death. The study of BER enzymes, whose alterations are 
associated to the onset of neurodegenerative disorders, may help our understanding of how neuronal 
cells could succumb to neurotoxicity, providing a possible new strategy for preventing such neuronal 
deterioration. The Apurinic/apyrimidinic Endonuclease 1 / Redox factor 1 (APE1) is an essential 
enzyme that, in addition to its role in the BER pathway as the major endonuclease responsible for 
the removal of abasic sites in DNA and RNA, it is also able to redox-regulated several transcription 
factors during adaptive cellular response to oxidative stress [5]. Alterations in APE1 expression and 
mutations of its gene have been detected in patients with a variety of neurodegenerative diseases, 
indicating a possible role of APE1 in neuronal pathophysiology [5]. Interestingly, APE1 contributes to 
neuronal survival apparently through its DNA repair function and to the maintenance of brain function 
particularly when challenged with conditions promoting oxidative stress [6-8].  The question remains, 
however, whether the neuroprotective effects observed are due to APE1 ability to repair DNA or 
whether also its redox activity may contribute to neuronal survival [9]. Therefore, given the peculiar 
features of APE1, dissecting the molecular mechanism regulating its protective function in neuronal 
cells and the processes responsible for cadmium neurotoxicity could be of great impact especially for 
the translational relevance in the field of molecular medicine. 
2 OBJECTIVES
• Understanding of the molecular mechanisms involved in neurodegenerative diseases. 
• Understand the molecular mechanisms regulating APE1 protective functions from oxidative stress in 
neurons particularly involving  environmental pollutants; 
• Identification of a panel of small compounds able to promote APE1 protective functions in neurons 
for further translational studies. 
3 APPROACH & METHODS
To address the molecular mechanisms regulating APE1 protective functions from oxidative stress in 
neuronal cells and, in particular, to dissect which function of APE1 is essential for neuronal protection 
against environmental stressors (such as cadmium) we decided to generate a neuronal cell model 
inducibly silenced for APE1 expression. Moreover, to study the APE1 subcellular distribution and its 
stability upon oxidative stress conditions including cadmium, we generated a SHSY5Y cell cellular 
model expressing APE1 gene as a fusion with a photoconvertible fluorescent protein Dendra2. Brief 
graphical summary of the cellular model created and the method used is shown in Figure 1.
4 RESULTS
Experiments were performed with two neuronal cell lines; SF767, a human glioblastoma cell model and 
SHSY5Y as a neuroblastoma model. Neuronal cells were treated with cadmium as an environmental 
pollutant able to induce oxidative stress and then assayed for change in cellular viability, change in 
protein expression and localization. Evaluations of APE1 activities involved in neuroprotections were 
dissected through the use of three specific APE1 functional inhibitors: 
• Compound #3: directly binds and inhibits APE1 DNA repair activity; 
• Methoxyamine (MX): indirect inhibitor of APE1 DNA repair activity;
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Figure 1: Schematic presentation of SHSY5Y cell lines clones in which endogenous APE1 protein expression can 
be inducibly knocked-down through RNA interference system by the addition of doxycycline to the medium. To 
better characterize APE1 trafficking, an APE1 gene siRNA resistant has been cloned in the pDendra vector. Before 
photoconversion, the chromophore of Dendra2 exists in equilibrium between the neutral state (non-fluorescent) 
and anionic state (green fluorescence). The excitation of the neutral chromophore to 400nm results in an extremely 
efficient photoconversion from green to red.
149
• E3330: inhibitor of APE1 redox function.
Preliminary results showed that cadmium had a great impact on neuronal cell viability impacting on BER 
enzymes expression. Specifically, both APE1 functions (i.e. DNA-repair and redox function) are crucial for 
neuronal survival.
5 POTENTIAL NEW PRODUCTS & SERVICES
These studies will shed light on the molecular and functional mechanisms responsible for neurotoxicity 
and cellular stress due to environmental pollutants. The study of cadmium effect on neuronal toxicity 
will be of great impact for future researches aimed at exploring the importance of heavy metal-induced 
oxidative stress as possible etiological factor in the pathogenesis of several neurological disorders. 
Furthermore, the understanding of the molecular mechanisms regulating APE1 neuroprotective 
functions will be essential for the development of new therapeutic strategies for prevention/reduction of 
cadmium induced neurodegeneration. 
The neuronal cell lines developed will be of great interest for addressing these issues and represent 
completely new products for the scientific community that will be possibly patented. 
6 CURRENT COLLABORATIONS
6.1 With other researchers 
Dr. Sara Tuniz, amministrative manager University of Udine, Prof. Elsa Fabbretti (PP1) University of Nova 
Gorica, Prof. Stefano Gustincic (LP) SISSA, Trieste, Italy. 
7 CONTACT OR COLLABORATIONS NEEDED
Dr. Anton Simeonov, NCGC, NIH, Bethesda MD, USA: Development of small molecules as APE1 functional 
modulators of its enzymatic activity to protect neuronal cells from oxidative stress and environmental 
pollutants (i.e. heavy metals). 
8 COMMUNICATION TOOLS
Scientific publications granted by the MINA project:
Antoniali G et al., SIRT1 gene expression upon genotoxic damage is regulated by APE1 through nCaRE-
promoter elements. Mol. Biol Cell. 2014.
Mantha AK et al., A short review on the implications of base excision repair pathway for neurons: Relevance 
to neurodegenerative diseases. Mitochondrion. 2013. 
Tell G et al., Combining RNAi and in vivo confocal microscopy analysis of the photoconvertible fluorescent 







9.1 For basic research (investigation of biological mechanisms): 76.000 €  
9.2 For applied research (solutions for real-world problems): 26.000 €
9.2 For pilot & demonstrator activities (to develop a prototype): 4.000 €
10 CONCLUSION
Cadmium is extremely toxic and harmful pollutant leading to neuronal cells death; 
Preliminary results demonstrated that depletion of APE1 resulted in a reduction in cell viability after 
exposure to cadmium confirming the potential role of APE1 in neuroprotection;
 Inhibition of both DNA repair and redox activities of APE1 with small molecules sensitizes cell to cadmium 
treatment supporting the notion that both APE1 functions are essential for neuronal survival;
Cadmium triggers an impairment of the BER pathway determining a reduced expression of BER enzymes 
which can explain not only its neurotoxic effects but also the potential carcinogenicity of this heavy 
metal.
The effect of cadmium on furher enzymes of BER is currently under evaluation.
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ANTIBODIES TO DISCOVER 
GENETIC GLUTEN INTOLERANCE
Luigina De Leo & Tarcisio Not
Department of Reproductive, Developmental and Public Health Sciences, IRCCS Burlo Garofolo, Trieste
Abstract — Genetic gluten intolerance is a multifactorial condition characterized by the intestinal synthesis of 
antitransglutaminase antibodies (anti-tTG) which might represent an early stage of this intolerance in absence 
of both intestinal damage and serum anti-tTG.  The double immunofluorescence staining (IF) is able to point 
out these anti-tTG antibodies directly on intestinal biopsy. Her we describe a prospective study in which 
patients were analysed for genetic predisposition (HLA DQ2-DQ8) and serum anti-tTG and were monitored 
for clinical conditions and serum anti-tTG concentration during gluten free diet (GFD) or gluten containing diet 
(GCD). Our results demonstrate that the measurement of intestinal anti-tTG is a useful screening procedure to 
identify patients with genetic predisposition not fullfilling the current diagnostic criteria.
Index Terms — TRANS2CARE, genetic gluten intolerance, antitransglutaminase antibodies, immunofluorescence
_____________________________________________________________________ 
1 BACKGROUND
The current diagnostic criteria for genetic gluten intolerance require intestinal mucosal villous atrophy 
and the presence of serum anti-tissue transglutaminase (anti-tTG) antibodies. Anti-tTG antibodies are 
synthesised by specific B lymphocites in the small bowel mucosa at an early stage of gluten intolerance 
even in absence of both intestinal damage and serum anti-tTG.
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to evaluate by double immunolfuorescence staining (IF) the intestinal anti-tTG in patients undergoing 
to gastrointestinal endoscopy
to correlate IF results with clinical, serological, histological and genetic markers
3 APPROACH & METHODS
General approach
This is a prospective study. Patients were analysed for clinical (anaemia,diarrhea, abdomianl pain), 
genetic (HLA DQ2/8), serological (serum anti-tTG), histological (villous atrophy) and intestinal 
markers. Intestinal markers are intestinal antitransglutaminase antibodies searched with double 
immunofluorescence staining. Patients were monitored for clinical conditions, serum anti-tTG 
concentrations during gluten free diet (GFD) or gluten containing diet (GCD).
Methods
The double immunofluorescence staining technology is applied on intestinal crio-sections in order to 
point out the IgA antibodies against tissue trasnglutaminase (tTG) by using labelled antibodies. IgA are 
labelled with fluorescein (green fluorescent signal) and tTG with rhodamine (red fluorescent signal). 
Through the fluorescent microscope examination, two pictures are taken from the same section: one 
representing IgA distribution (figures A1 and A2) and the other one tTG distribution (figures B1 and 
B2). The overlap of these images, by using an appropriate software, results in a third picture where the 
IgA against tTG are pointed out with a yellow signal obtained from the localization of green IgA signal 
and red tTG signal at the same area (figure C1). If IgA against tTG are not synthesised, no yellow signal 
is raised (figure C2).
4 RESULTS
Intestinal anti-tTG identified 24/708 (3%) and 28/708 (3.5%) subjects with normal mucosa and 
with positive and negative serologic markers, respectively. Half of them (18/24 and 16/28) clinically 
improved in GFD.
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5 POTENTIAL NEW PRODUCTS & SERVICES
Since these autoantibodies are produced at the intestinal level at an early stage, when they are not 
serologically detectable and the small intestinal mucosa is morphologically normal, this approach 
could be very useful for early diagnosis. This technology is already a service described on the IRCCS 
Burlo Garofolo website as a new test to make diagnosis of genetic gluten intolerance at an early stage. 
University Medical Center Maribor already benefits from this service.
6 CURRENT COLLABORATIONS
6.1 With other researchers 
Morena Silvestrini, Ca’Foscari Venice (PP7, Trans2Care)
6.2 With hospitals
University Medical Center Maribor
7 CONTACT OR COLLABORATIONS NEEDED
Our results indicate that the double immunofluorescence staining, identifying intestinal anti-tTG 
antibodies, is able to discover new clinical conditions of genetic gluten intolerance. In order to extend 
the application of this technology in diagnostic field, it’s necessary to start collaborations with many 




• Radiol Oncol. 2013 May 21;47(2):128-37
• Curr Pharm Des. 2012;18(35):5753-8
• FASEB J. 2011 Jan;25(1):144-58
9 FUNDS NEEDED
9.1  For applied research (solutions for real-world problems): 25.000 €
9.2  For pilot & demonstrator activities (to develop a prototype): 30.000 €
10 CONCLUSION
The measurement of intestinal anti-tTG is a useful screening procedure to identify patients with genetic 
predisposition (HLA DQ2/8) not fullfilling the current diagnostic criteria that promptly respond to GFD.
Acknowledgement
This work was supported by the European Regional Development Fund, Cross-Border Cooperation 
Italy-Slovenia Programme 2007-2013 (strategic project TRANS2CARE). 
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SPECTRAL ANALYSIS OF 
HEART RATE VARIABILITY FOR 
ASSESSMENT OF AUTONOMIC 
NERVOUS SYSTEM ACTIVITY 
DURING HEAD-UP TILT TABLE 
TESTING 
Polona Likar1, Neža Starič2, Mojca Škafar2, Matjaž Klemenc1
1 Splošna bolnišnica “Dr. Franca Derganca” Nova Gorica, Ulica padlih borcev 13a, 5290 Šempeter pri Gorici 
2 University of Ljubljana, Faculty of Medicine, Vrazov trg 2, 1104 Ljubljana
Abstract — Spectral analysis of heart rate variability was used to assess changes in activity of autonomic 
nervous system (ANS) in 84 patients with history of recurrent syncope and 21 normal controls. The analysis 
was done in different phases of tilt table testing procedure to attempt to relate such changes to specific types 
of response to a trigger such as decrease of arterial blood pressure when standing up. Frequency domain 
measurements of the high (HF), low (LF) frequency bands and the ratio LF/HF were derived from ECG 
recordings and computed by Fast Fourier transform (FFT) for a sequential 5 min intervals of the whole 55 min 
tilt testing procedure. A statistically significant increase of the LF component and decrease of the HF component 
of the HRV spectrum were observed during the transition from the supine position to head-up tilt (HUT) in 
subjects with a history of syncope. However, there were no differences in the ANS activity in comparable testing 
intervals between subjects who experienced syncope, to those who did not. There were also no differences 
in the ANS activity in subjects with tilt-induced syncope compared to healthy control subjects. We therefore 
suggest that HRV is a suitable method for investigating the activity of ANS during the head-up tilt table testing, 
however with existing methodology is not possible to predict the outcome of the head-up tilt table test in its 
early stages.
 Index Terms — TRANS2CARE, vasovagal syncope, tilt- table testing, Heart rate variability
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1 BACKGROUND
Syncope is a transient loss of consciousness due to transient global cerebral hypo-perfusion. Reflex 
syncope is its most common form, and it is caused by an inappropriate response of the autonomic 
nervous system (ANS) to orthostatic stress. A decrease in the arterial blood pressure leads to a diminished 
baroreceptor outflow which results in an increased sympathetic activity and a decreased vagal nerve 
activity. In the course of reflex syncope, however, there is a sudden decrease of the sympathetic activity 
and an accompanying paradoxical stimulation of the vagal nerve. Head-up tilt table (HUT) testing 
is the most widely used technique to provoke ANS instability this neurogenic instability, where the 
syncope may be induced in the susceptible individuals .
Spectral analysis of heart rate variability (HRV) is a non-invasive technique for the quantitative 
assessment of autonomic nervous system (ANS) function. Spectral analysis of HRV provides information 
on the power of RR- interval variations  in the very low frequency (VLF), low-frequency (LF) and high-
frequency bands (HF), which are related to modulation of sympathetic and vagal activity at the level of 
sino-atrial node. During different phases of the head-up tilt testing the ANS activity changes, and thus 
the HRV change as well. The low-frequency (LF) component of the HRV spectrum is used as a reflection 
of the sympathetic activity, while the high-frequency (HF) component reflects the parasympathetic 
activity. Different studies have used such approach to explore the changes in the ANS activity during 
tilt testing. However there have been published a conflicting answers on questions whether it is 
possible to predict the result of the test; namely, the onset of syncope, based on the analysis of HRV 
parameters during the initial phases of the test. In the frame of our research, we studied subjects with 
a history of reflex syncope (H) and healthy control subjects (C).
2 OBJECTIVES
The aim of this study was to investigate the parameters of heart rate variability (HRV) in patients with 
neurally mediated reflex syncope in comparison with healthy subjects. The main goal is to develop a 
new approach in vasovagal syncope diagnosis related with development of new software based on 
HRV, which would permit assessment of probability of positive or negative tilt test result in the very 
beginning of the test. This will results in more comfortable, shorter and no-provoking syncope testing 
procedure for patients and less time consuming diagnostics procedure which will reduce healthcare 
costs.
3 APPROACH & METHODS
General approach
To assess the utility of HRV parameters for assessing the autonomic nervous system activity during 
the testing with HUT and to predict the result of the test, namely the onset of syncope based on the 




We studied 84 patients with diagnosed syncope referred for tilting (retrospective study) and 21 healthy 
control subjects (prospective study). All subjects were instrumented for ECG telemetry and applanation 
tonometry for continuous blood pressure monitoring. The participants gave thier written consent and 
the study was approved by the Ethics Committee of the Republic of Slovenia. 
Protocol
We followed the modified Italian protocol as the protocol of choice for the tilt-table test (Bartoletti et 
al., 2000). Briefly, following the rest period of 5 minutes in the supine position, each subject was tilted 
to 65 °for 45 minutes, after 30 minutes a 400 µg of nitoglicerin spray was given sublingually. If typical 
symptoms of pre-/syncope occured during HUT, the patient was immediately returned to the supine 
position. A positive response was defined by syncope (transient loss of consciousness associated with 
loss of postural tone) or near-syncope (pallor, nausea, lightheadedness, diaphoresis, blurred vision) 
associated with the following hemodynamic changes: a decrease in systolic blood pressure  60% from 
baseline values or an absolute value  80 mm Hg (vasodepressor response) and/or a decrease in HR 
30% from the baseline value or an absolute value  40 beats/min (cardioinhibitory response).
Heart rate variability
To assess the autonomic nervous system function during HUT, power spectral analysis of HRV was 
performed. Spectral indices were computed  by Fast Fourier transform (FFT) for 11 intervals  each 5 
minutes long. All intervals were visually checked for missing or premature beats. The power spectrum 
was calculated as high frequency (HF: 0.15-0.40 Hz), low frequency (LF: 0.05-0.15 Hz), and the ratio of 
LF to HF power (LF/HF). Measurements were done in normalized units [n.u.].
4 RESULTS
A significant increase of the LF component and a significant decrease of the HF component of the 
HRV spectrum were observed during the transition of patients from the supine position to tilt at the 
beginning of the passive phase of the test in subjects with a history of syncope (two–tailed Student 
t test for paired samples, p < 0.05) (Figure 1). This showed an increased sympathetic and reduced 
vasovagal activity when patient is tilted to the semi-standing position.
However, the comparison of HRV parameters (HF, LF and ration LF/HF) of two groups of patients 
with a history of syncope (patients with tilt-induced syncope versus patients without tilt-induced 
syncope) showed no significant differences in comparable intervals of the head-up tilt table test 
(two–tailed Student t test for independent samples, p > 0.05). Furthermore, the comparison of HRV 
parameters between patients with a history of syncope versus healthy controls shows no differences 
in comparable intervals (two–tailed Student t test for independent samples, p > 0.05). The results 
therefore suggest that there are no differences in ANS activity between subjects, with history of reflex 
syncope, to which we provoked syncope compared to those in which we did not. There are also no 
differences in the ANS activity in subjects with tilt-induced syncope, including those with a history of 
reflex syncope compared to healthy control subjects (Figure 1). Thus, we conclude that with method 
of spectral analysis of heart rate variability it is not possible to predict the onset of syncope in the early 
stages of a tilt test.
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Figure 1: The average values with standard deviation of LF and HF parameters of five-minute intervals in patients 
and healthy volunteers aged up to and including 35 years in which we did not provoke syncope. The * indicates the 
interval with a statistically significant difference (p <0.05) between the values of LF and HF in patients and healthy 
subjects. NTG - nitroglycerin, n.u. - normalized units. 
5 POTENTIAL NEW PRODUCTS & SERVICES
Product: New software or/and point-of care device for a physicians that would serve for assessment 
the function of autonomic nervous system in vasovagal syncope diagnosis.
Service: New, shorter and improved approach in vasovagal syncope diagnosis.
6 CURRENT COLLABORATIONS
6.1 With other researchers 
In the field of methodology of Heart Rate variability we have established a valuable and permanent 
collaboration with assistant professor Petra Golja from Biotechnical faculty at University of Ljubljana 
and prof. Tanja Princi from Department of Life Sciences at University of Trieste.
7  CONTACT OR COLLABORATIONS NEEDED
Connection with research groups specialized in mathematical, statistical or informatics studies should 
be established to develop a new approaches in analysis of Heart Rate Variability. Furthermore, a 
connection with industry should be established with main goal develop a new software for assessing 
Heart Rate Variability and other technical support.
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8 COMMUNICATION TOOLS
The expertise in the field Heart Rate Variability and its applicability in different medical conditions is 
disseminated through the high quality scientific publications.
9 FUNDS NEEDED
9.1 For basic research (investigation of biological mechanisms): 50.000 €  
9.2 For applied research (solutions for real-world problems): 50.000 €
9.3 For pilot & demonstrator activities (to develop a prototype): 50 - 100.000 €
10 CONCLUSION
Our method opens new frontiers in clinical and pre-clinical investigations of activity of autonomic 
nervous system (ANS). In this study we demonstrated that HRV is a suitable technique for monitoring 
the function of autonomic nervous system during the tilt table testing as have been already reported 
in published studies. This non-invasive methodology provides a physician additional information 
about the ANS activity at the level of sinoatrial node during HUT. However, with an existing linear 
analysis of HRV it is not possible to predict the outcome of the test at its very beginning. To overcome 
these barriers we suppose to develop a new, non-linear methods for analysing of HRV, with whose we 
believe it could be possible to achieve this challenge.
ACKNOWLEDGEMENT
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Italy-Slovenia Programme 2007-2013 (strategic project TRANS2CARE). 
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IMPROVING THE REGENERATION 
OF SKELETAL MUSCLE
Marina Sciancalepore, Annalisa Bernareggi, Paola Lorenzon
University of Trieste, Department of Life Sciences, via Fleming, 22, 34127 Trieste
Abstract — Several pathological conditions of the skeletal muscle (myopathies, dystrophies and age-related 
atrophy) represent a burden for health care system. Satellite cells are postnatal resident myogenic precursors 
present in the skeletal muscles throughout the entire lifespan. The identification of novel therapeutic strategies 
able to enhance their regenerative capacity is one of the most promising tools to compensate muscle 
degeneration and to restore functional muscle performance in patients and elderly. Our research activity is 
aiming to contribute to this crucial topic. 
Index Terms — ATP, ROS, skeletal muscle, regeneration
_____________________________________________________________________ 
1 BACKGROUND
ATP is released by skeletal muscle cells during contraction in an activity-dependent manner. Recent 
evidences reveal that low levels of extracellular ATP have a physiological effect on skeletal myoblasts. 
The relevance of extracellular ATP for the muscle physiology, is confirmed by the low extracellular 
ATP-hydrolyzing activity in the niche of proliferating myoblasts, allowing ATP to exert its effect in a 
peculiar persistent manner compared to other cell models. At the neuromuscular junction, ATP 
induces potentiation of the cholinergic transmission via the production of reactive oxygen species 
(ROS). However, the molecular mechanism of the ATP action on resident muscle precursors remains 
partially unknown. 
We have recently demonstrated that the proliferation of satellite cell-derived myoblasts is controlled by 
extracellular adenosine 5’-triphosphate (ATP) and that low concentrations of ROS work as intermediate 
signaling molecules in such trophic effect [1]. 
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2   OBJECTIVES
Generation of ROS represents one of the most prominent events during the muscular contractile 
activity. According to the concept of hormesis, myoblasts would benefit from low doses but would be 
damaged by high levels of ROS. Our goal is to identify the appropriate electrical stimulation patterns 
to induce permissive levels of ATP/ROS at the skeletal muscle level, for improving the regenerative 
potential of the resident muscle precursors. 
3  APPROACH & METHODS
General approach
A bioreactor will be designed to stimulate single myoblasts using different electrical stimulation 
waveforms. The effects induced by electrical stimulation will be analysed in terms of proliferation, 
differentiation and functional activity of the muscle precursors.
Methods
Primary cultures of satellite cells are obtained from mouse and human biopsies.
Electrical stimulation (ES) will be delivered to mimic muscle activity in vivo and to induce controlled 
levels of ROS production. Platinum-iridium electrodes emitting bipolar pulses hanging in the bath 
solution will be programmed by computer-based control software and delivered by the stimulator. 
Contractile activity will be monitored by a CCD camera (SensiCam®; PCO Computer Optics, Kelheim, 
Germany), mounted on an inverted phase-contrast microscope (Zeiss Axiovert S100®), and assembled 
off-line into a movie by using Videomach® software.
Immunoistochemistry will be performed to evaluate proliferative potential and the profile of protein 
expression.
Patch-clamp technique and calcium imaging will be used to assess the electrical membrane properties 
and the intracellular calcium handling. 
4 RESULTS 
Myoblast proliferation is modulated by the extracellular ATP in a dose dependent-manner (Figure 1). 
The trophic effect is triggered by the activation of metabotropic purinergic receptor and is mediated 
by ROS acting in the low micromolar range (Figure 2).
Preliminary results were obtained electrically stimulating single multinucleated myotubes in culture. 
Regular tetanic stimulations at 45 Hz are able to elicit myotube firing and contractions. At high 
stimulation intensity, fatigue phenomena are often observed indicating that our prototype of 
bioreactor coupled with electrical field stimulation well mimics the skeletal muscle behavior observed 
in vivo [2] (Figure 3).
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Figure 1: Promotion of myoblast 
proliferation by ATP. (A) Representative 
images of fluorescence micrographs of 
mouse myoblasts stained for desmin (red), 
grown under control condition and after 
treatment with 10 µM ATP (nuclei in blue 
with bis-benzimide). Scale bar 100 µm. (B) 
Dose-response relationship of the effect of 
ATP on myoblast proliferation.
Figure 2: ROS-mediated extracellular effects of ATP. 
(A) Similar changes in DCF fluorescence in myoblasts 
over 15 min exposure to 10 µM ATP and to 3 µM 
H2O2 in cultured mouse myoblasts. Pre-incubation 
with DPI (25 µM, 60 min) or catalase (1200U/ml, 15 
min) blocked the effect of ATP on ROS production. (B) 
Treatment of proliferating myoblasts with 10 µM ATP 
significantly increased the number of cells. The effect 
was prevented by the H2O2 scavenger catalase.
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5    POTENTIAL NEW PRODUCTS & SERVICES
FOR SCIENTIFIC KNOWLEDGE
Identification of molecular mechanisms able to control and maintain ROS at beneficial “permissive” 
levels to foster the intrinsic regenerative capacity of skeletal muscle during aging and, more generally, 
after an acute tissue injury.
FOR RESEARCH 
Bioreactors for electrical stimulation of cultured skeletal muscle cells.
FOR CLINICS
Contribution in planning more efficient stimulation protocols for innovative electrical devices for 
rehabilitation of weakened or injured muscles. 
6    CURRENT COLLABORATIONS
6.1    With other researchers 
Institute of Pathophysiology, School of Medicine, University of Ljublana, Slovenia; Department of 
Neurobiology, University of Eastern Finland, Kuopio, Finland; Neuroscience Department, SISSA, Trieste, 
Italy.
7    CONTACT OR COLLABORATIONS NEEDED
Future collaboration with biochemical laboratories is needed for detection of ROS levels, oxidative 
stress and antioxidants’ effects.
Figure 3: High intensity and frequency regular stimulations (1.2 V, 45 Hz) induce in a single myotube action potential 
firing detected by patch-clamp whole-cell recordings.
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8 COMMUNICATION TOOLS
The high level of expertise in the field of electrophysiology and videoimaging as well as the high 
level of knowledge in the biology of muscle cells is disseminated through the high quality scientific 
publications.
Dissemination of scientific results using media for the general public (local newspaper and events).
9 FUNDS NEEDED
9.1       For  basic research (investigation of biolological mechanisms): € 100.000,00
9.2  For pilot & demonstrator activities (to develop a prototype): € 6.000,00
10    CONCLUSION
In light of the dual role of ROS, the identification of molecular mechanisms able to control and maintain 
ROS at beneficial “permissive” levels could represent one of the novel promising strategies to foster the 
regenerative capacity of skeletal muscle during aging and, more generally, after an acute tissue injury. 
Bioreactors generating in situ electrical stimulation of cultured skeletal muscle cells potentially provide 
excellent new tools to study this aspect in vitro, under controlled conditions and at the single cell level.
ACKNOWLEDGEMENT
This work was supported by: Fondazione Kathleen Foreman Casali, Trieste, FRA2013-University of 
Trieste, Beneficentia Stiftung-Vaduz (Lichtenstein). 
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BIOMIMETIC POYPEPTIDES: 
A NEW STRATEGY FOR MUSCLE 
TISSUE REGENERATION
Antonella Bandiera, Paola Lorenzon and Paola D’Andrea   
University of Trieste, Department of Life Sciences, via L. Giorgeri 1, 34127 Trieste
Abstract — Despite recent progress in regenerative medicine, functional muscle tissue restoration still 
represent a challenge, being unable to self- restore significant tissue loss, as consequence of trauma, congenital 
defects, tumor ablation or denervation. The creation of new muscle through tissue engineering represents an 
alternative for the replacement of tissue after severe damage. Among the many materials available, those of 
natural origin are preferable for their biocompatibility and their capacity to resemble the native  physiologic 
environment of cells. A new opportunity is represented by the adoption of a biomimetic approach that allows 
to realize compounds that are in –between natural and synthetic origin with limited variability and controlled 
features. Human elastin-like polypeptides that have been designed and produced in our laboratory represent 
an innovative and promising tool to be exploited in muscle tissue engineering.
 Index Terms — TRANS2CARE, biomimetic strategy, elastin, recombinant protein
_____________________________________________________________________ 
1 BACKGROUND
Perhaps the most appealing opportunity is represented by gaining inspiration from nature for the 
precise “tailoring” of biomaterials with finely tuned unique functional properties. The assembling of 
functional protein domains lead to the creation of new, artificial bio-inspired polypeptides. A very 
interesting and promising model is represented by Human Elastin-Like Polypeptides (HELP), the 
repetitive artificial polypeptides based on penta- or hexa- peptidic motifs that characterize elastin [1]. 
These protein polymers retain several peculiar biophysical properties as, for example, the reversible 
inverse phase transition, changing the solubility and aggregation state in response to temperature 
variation. 
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2 OBJECTIVES
We will employ HELPs biopolymers to realize biomimetic surfaces with different mechanical properties 
to favour  muscle cell culturing. The biomimetic environment is expected to enhance the applicative 
potential of the cells for skeletal muscle regeneration. Our main aim is to evaluate the capacity of HELP 
polypeptides to support cell adhesion, growth and differentiation in vitro. Particular attention will be 
dedicated to the differentiation process that lead to myotube formation, expression of an organized 
contractile apparatus and assembly of the excitation-contraction coupling apparatus. 
3 APPROACH & METHODS
General approach
We have already shown that the properties of HELPs can be exploited to prepare biomimetic surfaces. 
These surfaces are well tolerated by cells that adhere and grow, remaining viable. Their differentiation 
potential has been shown to be unaltered. HELP polypeptide in particular can be used also to realize 
three-dimensional biomimetic environments that allow viable cell encapsulation. Moreover, the 
functionality of these biopolymers can be further expanded, embedding in the same macromolecule 
a bioactive domain.
Methods
The two prototypes of recombinant HELP biopolymers, as well as a biopolymer recently synthesized 
(HEPLc), will be tested in combination with myoblast C2C12 cells. Cell viability, proliferation and 
differentiation will be studied. In particular, the myotube formation potential of C2C12 cultured on these 
elastin biomimetic subtrates will be evaluated, in conjunction with the expression of differentiation 
markers, such as myogenin and skeletal muscle myosin and components of the calcium signalling 
machinery. In the next step, the cells will be seeded and/or embedded into 3D HELP scaffolds to boost 
cell differentiation towards a fully competent contracting muscle cell. 
4 RESULTS
Skeletal muscle fibers, in vivo, derive from a highly coordinated sequence of molecular and cyotogical 
changes, ultimately leading to the expression of the contractile, multinucleated phenotype (Fig. 1). 
Figure 1. Differentiation pattern and steps for skeletal muscle fibers formation
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C2C12 myoblasts can be induced to recapitulate, in vitro, most of these steps, thus representing a 
useful model to test the suitability of new biomaterials to stimulate muscle formation.
We compared the proliferation of C2C12 myoblasts seeded onto glass coverslips in the presence and 
in the absence of three HELP biopolymers (HELP, HELP1 and HELPc). WST-1 assay showed intense 
proliferation in all conditions tested after 24, 48 and 72h in culture, and a significant (***p < 0.001 **p < 
0.01) increment of cell number on the HELP biopolymers treated glass coverslips at 48 and 72h. 
Figure 2. C2C12 myoblasts 
proliferation assessed by WST-
1 assay.
Figure 3. C2C12 myoblasts cultured on different substrates.
We assayed the ability of HELP polymers to stimulate cell alignment and fusion into myotubes. 
Cells were induced to differentiate by decreasing the serum concentration. After 48 h,  a significant 
increase of myotubes was detected in cells seeded onto HELP biopolymers, in comparison with cells 
grown onto glass coverslips (Fig.3). 
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5 POTENTIAL NEW PRODUCTS 
• Product: The HELP polypeptides have been designed to be further modified by addition of a functional, 
bioactive domain that can confer a new functionality to the whole macromolecule. These domains 
could be easily embedded in the HELP scaffold to obtain a new hybrid macromolecule from which 
functional biomaterials could be obtained under different formulations as for example hydrogels, 
coatings, microspheres, films and others. This kind of materials hold a great potential for development 
of new functional devices for cell and drug delivery. 
• Patent: 3D matrices of human elastin-like polypeptides and method of preparation thereof”, 
application No: EP2419442, Apr 15th, 2010. 
6 CURRENT COLLABORATIONS
6.1 With other researchers 
Dr. Gianni Ciofani, Istituto Italiano di Tecnologia, Pontedera, Italy
Prof. Diego Mantovani, Université Laval, Laboratoire de Biomatériaux et Bioingénierie, Québec, Canada 
Prof. Marta Cerruti, McGill University, Materials Engineering, Montreal, Canada
Dr. Francesca Boccafoschi, Università degli Studi del Piemonte Orientale, Dipartimento di Medicina 
Clinica e Sperimentale, Novara Italy
Prof. Heinz Redl, Ludwig Boltzmann Institute for experimental and clinical Traumatology / AUVA 
Research Center, Wien, Austria
Dr. M. Letizia Focarete Università di Bologna, Dipartimento di Chimica Bologna
Dr. Artemis Stamboulis, University of Birmingham, School of Metallurgy and Materials 
6.2 With SMEs
Educell d.o.o. Trzin, Slovenia
6.2 With Hospitals
Prof. Zoran Arnež, Chirurgia Plastica e Ricostruttiva, Ospedale di Cattinara, Trieste
Prof. I. Milosev, Valdoltra Orthopaedic Hospital, Ankaran, Slovenia
7 CONTACT OR COLLABORATIONS NEEDED
Future collaboration with industrial partners is needed.
8 COMMUNICATION TOOLS
• Results of the work are disseminated through high quality scientific publications.
• Ciofani, G., Genchi, G.G., Liakos, I., Athanassiou, A., Mattoli, V., Bandiera, A. (2013),
• Human Recombinant Elastin-Like Protein Coatings for Muscle Cell Proliferation and Differentiation, 
Acta Biomater., 9, 5111-5121. 
• Çelebi, B., Cloutier, M., Balloni, R., Mantovani, D., Bandiera, A. (2012)
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• Human elastin- based recombinant biopolymers improved mesenchymal stem cell differentiation 
Macromol. Biosci., 12, 1546-1554. 
• Bandiera A., Sist P., Urbani R. (2010)
• Comparison of Thermal Behavior of Two Recombinantly Expressed Human Elastin-Like Polypeptides 
for Cell Culture Applications.
• Biomacromolecules, 11, 3256–3265.
9 FUNDS NEEDED
9.1 For basic research (investigation of biological mechanisms): 30.000 €  
9.2 For applied research (solutions for real-world problems): 50.000 €
10 CONCLUSION
The results presented here open a promising perspective for development of new strategies for muscle 
tissue regeneration. The biomimetic elastin polypeptides have been shown to be cytocompatible with 
myoblasts and the propensity to direct them to a more differentiated phenotype has been observed. 
These studies hold the potential to solve important unmet medical needs, as those related to muscle 
tissue restoration and regeneration.
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KRT14-EXPRESSION 
AS A MARKER OF LUNG 
REGENERATION/REPAIR
Giulia Amadio¹, Emanuele Buratti², Rossana Bussani³, Marco Confalonieri¹
¹ SC Pneumologia, Azienda Ospedaliera-Universitaria di Trieste - marco.confalonieri@aots.sanita.fvg.it 
² ICGEB, Area Science Park, Trieste 
³ SC Anatomia e Citologia Patologica, Azienda Ospedaliera Universitaria di Trieste
Abstract — Currently, little is known about the cellular and molecular mechanisms that promote alveolar 
epithelial repair. A recent study suggests that Keratin14-expression could represent a marker of alveolar 
regeneration, since its expression was immunoistochemically detected in hyperplastic pneumocytes in human 
samples of ARDS-related DAD. Here we shown the analysis on lung samples of various human diseases in 
order to confirm the hyphotesis of the previous study. We used two molecular biology tecniques, Real Time Pcr 
and Western Blot, on autoptical and bioptical lung specimens. As a result, we demonstrate here that Krt14-
expression is only found in pathological samples with alveolar regeneration or repair, while all normal control 
samples are Krt14 negative.
Index Terms —  Lung, regeneration, repair, Keratin 14
_____________________________________________________________________ 
1 BACKGROUND
To date, little is known about the mechanisms that promote lung regeneration and the identification of 
the adult stem cells in the alveolar region is still under debate. Acute Respiratory Distress Syndrome (ARDS) 
represents a model for the study of lung regeneration, since its natural history includes the resolution 
and repair of diffuse alveolar damage (DAD). A previous study of ours investigated in human samples 
of DAD the immunophenotypical profile of the regenerating pneumocytes, in order to identify possible 
markers of alveolar regeneration. The analysis revealed the expression of Keratin14 in a remarkably high 
percentage of proliferating tipe 2 pneumocytes in almost all the DAD samples, suggesting that Krt14 
could represent a marker of alveolar regeneration.
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2 OBJECTIVES
The main objective of this study is to confirm the Krt14-expression as a marker of lung regeneration/
repair, using molecular biology techniques on lung samples of various human diseases. The secondary 
objective is to lay the groundwork for studying biomechanisms that underlie the Krt14 expression in 
proliferating pneumocytes and its role in the process of regeneration.
3 APPROACH & METHODS
General approach: We  collected 12 various  lung diseases (ARDS, NSIP, interstitial lung disease) 
specimens and 7 normal lung control specimens. 17 of  the 19 samples were autoptical lung samples 
and the additional two were in vivo pulmonary biopsies.  All samples were frozen  and stored at -80°C. We 
then performed  Real Time Quantitative PCR, to asses mRNA Krt14 expression and Western Blot, to asses 
protein Krt14 expression. 
Methods: Real Time PCR  - 1. mRNA extraction from lung samples.
                                             2. cDNA syntesis.
                                            3. Amplification and quantification of Krt14 mRNA.
               
Western Blot   -    1. Proteins extraction from lung samples.
                                            2. Gel Electrophoresis.
                                            3. Transfer of proteins onto a nitrocellulose membrane. 
                                           4. Incubation with primary antibody.
                                            5. Incubation with secondary antibody.
                                            6. Chemiluminescent detection.
4 RESULTS
Real Time PCR showed that only one of the samples expressed Krt14 and that all the control specimens 
were negative for Krt14.
Figure 1:  Real Time PCR result for single Krt14+ sample compared to a control Krt14- 
Considering the greater susceptibility to degradation of RNA compaired to proteins, we performed 
Western Blot. This analysis showed that 5 of the 12 cases expressed Krt14 (41,6%), while in all  controls 
were always absent specific signals.              
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5 CURRENT COLLABORATIONS
5.1  With hospitals
University Hospital of Cattinara, Trieste, to obtain pathological/biological samples.
5.2 With other researchers
ICGEB, Area Science Park,Trieste, for the analysis on the samples.
6 UNS NEEDED
6.1  For basic research ( investigation of biological mechanisms ): 20.000 €
6.2  For applied research ( solutions for real-world problems ): 5.000 €
6.3  For pilot & demonstrator activities ( to develop a prototype ): 10.000 €
7  CONCLUSION
Many lung diseases, such as COPD, IPF and ARDS, remain incurable and continue to have substantial 
morbidity and mortality. Understanding cellular and molecular mechanisms that promote alveolar 
epithelial regeneration/repair may provide novel potential therapeutic approaches. 
Figure 2: Western Blot Krt14 
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Abstract — This paper briefly describes a numerical model of avascular solid tumors that has recently been 
developed in Trieste and Verona. The model includes a mathematical description of the cell metabolism and of 
the cell cycle and includes the cells’ biomechanics. The model has been successfully validated with experimental 
data. The resulting software may be to used to perform in-silico tests, and can be further upgraded in a modular 
way. 
Index Terms — tumor growth model, C++, physicochemical modeling, numerical simulation
_____________________________________________________________________ 
1 BACKGROUND
In the last decades different mathematical models of tumor growth have been developed. These 
models manage the biological complexity by picking different simplifying hypothesis and structural 
assumptions. Here we illustrate a numerical model of tumor spheroids where cells are represented 
as soft spheres that interact with one another and with the environment by exchanging nutrients, 
exerting cell-cell forces and moving freely in a 3-dimensional space (see Fig 1.)
2 OBJECTIVES
The model has been developed to study tumors in the pre-diagnostic stage, where the diameter is 
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Figure 1: Simulated cell aggregate with the 
underlying disordered network of nearest-
neighbor links.
Figure 2: Tumor progression phases. Our mathematical model is related to the pre-diagnosis tumor, in particular 
before angiogenesis has occured.
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typically smaller than 2 mm and the tumor is avascular (Fig. 2). Interestingly, almost all of a tumor’s 
lifetime is spent in this pre-diagnostic stage. Therefore a deeper understanding of tumor evolution at 
this early stage can provide important insights in our fight against cancer.
3 APPROACH & METHODS
General approach
There are different modeling strategies to simulate a tumor growth: we use a “bottom-up” approach that 
starts at the single-cell level. Individual cells exchange nutrients with the environment and utilize them 
according to specific pathways modeled by reaction-diffusion equations. Inside each cell nutrients 
can either be stored into ATP and other molecules, or directly participate to metabolic and other 
pathways. A small but effective set of molecular pathways were studied independently and included in 
the model. The absorption of nutrients drives cell growth and proliferation. The biomechanics of cells 
includes volume growth, mitosis and realistic cell-cell forces. Cell aggregates can be simulated as they 
grow and their shape evolves as a result of volume growth, and of the continuous cell proliferation. 
Simulations have been carried out up to a total of 1.5 million cells.
Methods
 The model includes both deterministic and stochastic steps. The reaction-diffusion part is described 
–  in the present version of the program –  by 25 nonlinear differential equations/cell. The resulting 
differential system is stiff, and it spans at least 3 orders of magnitude in space and over 12 orders 
of magnitude in time. The differential equation solver is robust and was implemented as a part of 
simulation program. The program is written in C++, and utilizes several high level libraries like Boost 
and CGAL, and it also includes OpenMP preprocessor directives to parallelize the code and reduce 
execution time.
4 RESULTS
The results of the simulations performed with the present version of the simulation program 
have shown that the model is robust and provides data and information that match experiments, 
i.e. reproducibility of the experimental growth curve, distribution of live cells, oxygen and glucose 
concentration, see the figures below.








Figure 3: A spheroid grown in vitro from HeLa cell (left) is compared with a simulated spheroid at  450 h of simulated 













Figure 4: Tumor growth curve: here simulation (solid line) is compared with experiment (colored circles)[1]
 
  
Figure 5: Simulated tumor spheroid sections displaying different dynamical variables. This simulated spheroid has 
a 300 μm radius, and the different snapshots show: the oxygen concentration (pg/μm3) (left), the cell cycle’s phase 
(center) and the PH value (right). 
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 5 POTENTIAL USEFULNESS OF THE MODEL 
The good match between simulation and experiment make our numerical model the basic scaffolding 
for a virtual biological laboratory, a tool for in-silico experiments. Indeed the model has an incremental 
structure that allows for the inclusion of additional molecular pathways and processes, to suite to a 
particular set of biological investigations. 
The existing model of the simulation program is already a powerful working prototype, however, at 
present we are also considering the introduction cytokine mediated cell-cell signaling, in particular by 
including the tumor necrosis factor (TNF-alpha) cytokine pathways. 
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Abstract — Biosensors are self-contained analytical devices in which a bioreceptor is integrated with a 
transducer. The interaction between the bioreceptor and a target analyte generates a signal suitable for 
analytical purposes. In electrochemical biosensors, a change in the redox state of the biorecognition/analyte 
system generates a change in an electrochemical quantity which can be monitored by electroanalytical 
techniques. Electrochemical sensors can also be miniaturized using ultramicroelectrodes and nanoelectrodes 
and their arrays as transducers. These devices are characterized by high specificity and sensitivity and improved 
detection limits. Within the frame of the TRANS2CARE project, the Laboratory of Electrochemical Sensors 
(http://lsegroup.wix.com/website-lse-group) of the University Ca’ Foscari of Venice is collaborating with some 
of the project partners in order to develop bioelectrochemical sensors/nanosensors for clinical/molecular 
diagnostics.
Index Terms — TRANS2CARE, electrochemistry, biosensors, affinity, proteins, electrodes, array
_____________________________________________________________________ 
1 BACKGROUND
An electrochemical biosensor is defined as an analytical device composed by two main elements, in 
close proximity or even integrated one on each other: a biological recognition element and a transducer 
(electrode) which converts the recognition event into a measurable signal. Affinity electrochemical 
biosensors exploit the interaction between the recognition molecule and its specific target, to produce 
a detectable signal. The recognition event is strongly influenced by the characteristics (e.g., shape and 
size) of the interacting biomolecules and high specificity and affinity are required to ensure a strong 
and stable interaction. Different kind of interactions can be exploited to this aim, such as antibody-
antigen complexes or the formation of the DNA double helix by hybridization between a probe and 
its complementary sequence. Electrochemical biosensors offer several advantages with respect to 
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other assays, because they are portable, cheap and the measurements are fast and easy to perform. 
Electrochemical sensors are furthermore provided with high sensitivity, high signal/noise ratios and 
can be miniaturized down to nm-size.
2 OBJECTIVES
Main objective of our research is the detection of DNA, proteins and other molecules of clinical interest 
by electrochemical detection strategies, employing nanostructured surfaces, nanoparticles, polymers 
with ionic properties, etc.
3 APPROACH & METHODS
1. Direct detection of molecules in biological samples (Fig. 1a) without functionalization of the 
electrode surface.
2. Modification of the electrode surface with a biological recognition layer (Fig. 1b), able to react 
specifically with a suitable target (= molecule of interest).
4 RESULTS
The main results concern the study and development of affinity biosensors suitable for the 
detection of DNA hybridization or antigen/antibody interactions. For the first case, ensembles of 
nanoelectrodes (NEEs) [1] are used as platforms where either, the template membrane that surrounds 
the nanoelectrodes [2, 3] or the electrodes themselves [4], are exploited for the immobilization of the 
biorecognition macromolecules. These two detection schemes are summarized in Fig. 2, where the 
detection is performed by cyclic voltammetry (CV).
Antigen/antibody immunoreactions are exploited to analyze the antibody tissue anti-transglutaminase 
(anti-tTG) involved in the coeliac disease, a widespread condition characterized by an inflammatory 
intestinal disease associated with malabsorption. The recognition and detection principles are 
summarized in Fig. 3, where the detection is performed by electrochemical impedance spectroscopy 
(EIS).
Moreover, the use of electrochemical sensors for the electroanalytical detection of the bile pigment 
bilirubin (BR) and its oxidation and reduction products has been studied. BR has been chosen as target 
molecule because of its clinical importance in several diseases [5]. Indeed, BR can be toxic under 
certain conditions, especially in neonates. However a mild hyperbilirubinaemia may have a protective 
Figure 1: Schematic representation of the approaches described above.
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Figure 3: a) Functionalization scheme of the gold electrode surface with the antigen/antibody complex; b) Faradaic 
impedance spectra recorded at a gold electrode after treatment with thiols (red curve), functionalization with tTG 
(blue curve), blocking (magenta curve) and incubation with anti-tTG (green curve). Measurements were performed 
in 1X PBS buffer in the presence of 25 mM [Fe(CN)6]
3-/4- at a potential of 0.22 V in a frequency range from 0.1 to 100 
kHz with an amplitude of 0.01 V.
Figure 2: Functionalization schemes of NEEs where either the polycarbonate membrane (a) or the gold electrode 
surface (b) are exploited for the immobilization of the oligonucleotides. Cyclic voltammograms reported on the 
right are recorded with functionalized NEEs in a 10 mM PBS solution (pH 7.4) containing FA+PF6
- as redox mediator, 
before (full black line) and after (full red line) the addition of 50 mM glucose. Dotted line CV shows the control signal 
in which an unmodified NEE is used. Scan rate 5 mV s-1.
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effect against ischemic cardiovascular diseases and tumour development [6]. For this purpose, a novel 
kind of carbon electrodes (namely, Pyrolized Photoresist Carbon Electrodes - PPCEs [7]) are applied to 
the electrochemical characterization of BR in aprotic solvent, namely dimethylsulfoxide (DMSO). PPCE 
presents good electrochemical performances comparable with those of a conventional glassy carbon 
electrode (GCE), allowing to detect multiple electro-oxidation and electro-reduction mechanisms 
of BR (Fig. 4), thanks to the wide potential window accessible in DMSO. Moreover, PPCEs can be 
photopatterned as miniaturized arrays.
Figure 4. Cyclic voltammogram of 1 mM BR recorded with PPCE in 0.1 M TBABF4, DMSO solution. Scan rate 10 mV s
-1.
Finally, the possibility to use PPCEs for the electrogeneration of the superoxide anion (O2-•) by simple 
electrochemical reduction of dissolved oxygen has been evaluated in detail. The additional study of 
the reactivity of O2-
• with BR allows us to evaluate and confirm the radical scavenging properties of BR.
5 POTENTIAL NEW PRODUCTS & SERVICES
Products: sensing devices for the detection of DNA sequences; novel biosensors with high sensitivity 
and specificity for both the label or label-free detection of anti-tissue transglutaminase (anti-tTG) for 
the diagnosis of the celiac disease ; electrochemical methods and devices for the fast analysis of total 
and conjugated bilirubin.
Service: development of rapid, sensitive, cost-effective and easy-to-use analytical devices suitable for 
point of care application. Such devices will allow to use simplified detection strategies, for analysis in 
small volume samples (few µL).
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6 CURRENT COLLABORATIONS
6.1   With other researchers:
•  Luigina De Leo (TRANS2CARE, PP9)*
• Mitja Martelanc (TRANS2CARE, PP3)
• Lovro Žiberna (TRANS2CARE, LP)
• Andrea Mardegan (Veneto Nanotech S.C.p.A., Marghera-Venice)
• Ljiljana Fruk (Karlsruhe Institute of Technology, Karlsruhe, Germany)
6.2   With companies:
• AB ANALITICA s.r.l. of Padova
6.3   With hospitals:
• Institute of Child Health IRCCS “Burlo Garofolo” of Trieste*
7 CONTACTS OR COLLABORATIONS NEEDED
For extending the fields of application we are looking for:
Antigen/antibody systems to be bound on the electrodes.
Redox enzymes for the development of electrocatalytic sensors.
Proposals for the application of electrochemical methods to the study of radicals and other species 
involved in oxidative stress and related processes.
For these reasons, collaborations with hospitals and companies are required. In addition, smart inputs 
from end-users can help in finding useful applications.
Target laboratories and companies:
1. Research and diagnostic laboratories
2. Companies specialized in the development and production of kits and diagnostic systems
3. Food companies
4. Companies working in the biomedical field
8 COMMUNICATION TOOLS
The high level of expertise in the field of electroanalytical chemistry as well as the high level of 
applicability, quality and performances of the presented methods is disseminated through the high 
quality scientific publications (see References 2-4, 7).
These topics have been presented at the following events:
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Oral presentations:
1. M. Silvestrini, P. Ugo, L. De Leo, T. Not, L. Žiberna, S. Passamonti, M. Martelanc, M. Franko, SENSITIVE 
MOLECULAR DIAGNOSTICS WITH ELECTROCHEMICAL BIOSENSORS AND ENSEMBLES OF 
NANOELECTRODES, workshop: Medicine for Nanotechnologies - Nanotechnologies for Medicine, 
NanotechItaly 2013, Venezia Mestre - Italy, November 29, 2013. Abstract in conference proceedings 
ISBN 978-88-6140-152-5.
2. M. Silvestrini, MEASURING BILIRUBIN IN SERUM USING ELECTROCHEMISTRY APPROACH, 
TRANS2CARE workshop - Bilirubin in Translational Medicine, Ferrara - Italy, June 6, 2013.
3. M. Silvestrini, MEASURING BILIRUBIN IN SERUM USING ELECTROCHEMISTRY APPROACH, Trans2Care 
workshop - Bilirubin in Translational Medicine, Izola - Slovenia, March 14 2013.
Posters:
1. M. Silvestrini, P. Ugo, ELECTROCHEMICAL BIOSENSORS FOR SENSITIVE MOLECULAR DIAGNOSTICS, 
Conference: Cross-Border Italy-Slovenia Biomedical Research: Are We Ready for Horizon 2020?, 
Trieste - Italy, February 27, 2014.
2. M. Silvestrini, A. Mardegan, M. Cettolin, L.M. Moretto, P. Scopece, P, Ugo, ELECTROANALYTICAL 
APPLICATIONS OF SENSORS BASED ON PYROLIZED PHOTORESIST CARBON ELECTRODES, 2nd 
National Conference of Sensors, Rome – Italy, February 19 – 21, 2014.
3. A. Petelin, Z. Jenko-Pražnikar, M. Jurdana, M. Čemažar, M. Martelanc, M. Franko, M. Silvestrini, P. Ugo, 
L. Žiberna, S. Passamonti, SERUM BILIRUBIN AS A BIOMARKER OF CARDIOVASCULAR PRE-DISEASE 
STATES: FROM ANALYTICAL APPROACHES TO CLINICAL VALUE, 6th Central European Conference 
“Chemistry towards Biology”, Trieste - Italy, September 10 - 13, 2013.
4. M. Silvestrini, P. Ugo, L. Žiberna, S. Passamonti, L. De Leo, T. Not, M. Martelanc, M. Franko, SENSITIVE 
MOLECULAR DIAGNOSTICS WITH ELECTROCHEMICAL BIOSENSORS AND ENSEMBLES OF 
NANOELECTRODES, 6th Central European Conference “Chemistry towards Biology”, Trieste - Italy, 
September 10 - 13, 2013.
5. M. Silvestrini, P. Ugo and Trans2Care network, NANOTECHNOLOGY IN HEALTH CONTROL: THE 
EXPERIENCE WITHIN THE TRANS2CARE NETWORK, NanotechItaly 2012, Venezia Mestre - Italy, 
November 1, 2012. Abstract in conference proceedings ISBN 978-886140-130-3.
These topics have been the subject of two projects written for the event Trieste Next:
1. Project for the event Nordest Technology Transfer - Trieste Next 2012. Title: Electroanalytic platform 
for the detection of molecules of environmental/biological interest. This project received the 
ENTERPRISE CITY PRIZE 2013 at the event that opened the sixth edition of the Festival Enterprise 
City at the Municipal Theatre of Vicenza on May 8, 2013.
2. Project for the event Nordest Technology Transfer - Trieste Next 2013. Title: Electrochemical 
biosensors and ensembles of nanoelectrodes for molecular diagnostics.
9 FUNDS NEEDED
9.1  For basic research (investigation of biological mechanisms): 50.000 €
9.2   For applied research (solutions for real-world problems): 20.000 €
9.3   For pilot & demonstrator activities (to develop a prototype): 50.000 €
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10 CONCLUSIONS
The know-how in the field of analytical application of electrochemical nano-biosensors acquired 
by the group at the University Ca’ Foscari thanks to the present project can be extended and find 
practical application to the determination of clinically relevant molecules. Our participation in the 
TRANS2CARE project together with the other specialized partners, each bringing different know-how 
ranging from biochemistry to clinical practice, constitutes an important occasion and a challenge for 
new developments in the field of molecular diagnostics. Electrochemical biosensors can indeed be 
very helpful for obtaining quick and reliable analytical information thanks to their sensitivity, relative 
low cost, possibility of decentralized use and simple applicability.
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ANTIOXIDATIVE BLOOD STATUS 
ASSESSMENT BY THE FREE 
BILIRUBIN ASSAY
Mitja Martelanc1, Lovro Žiberna2, Mladen Franko1, Sabina Passamonti2
1 University of Nova Gorica, The Laboratory for Environmental Research, Vipavska 13, POB 301, SI-5001 Nova Gorica 
2 University of Trieste, Department of Life Sciences, via L. Giorgeri 1, 34127 Trieste
Abstract — Bilirubin is an endogenous antioxidant in the human blood. While measurement of a total serum 
bilirubin, comprising of protein-bound (indirect bilirubin) and bilirubin glucuronide (direct bilirubin), is a 
routine clinical test, direct determination of free bilirubin represents an analytical challenge. Free bilirubin, 
which is the bioactive form, accounts for a minor fraction (<100 nM). Here we show the direct analysis of 
free bilirubin in human and animal blood serum samples using a state-of-the-art system comprised of newly 
developed high-performance liquid chromatography (HPLC) on reversed-phase (RP) C18 support coupled 
with thermal lens spectrometric detection (TLS), based on excitation wavelength of 457.9 nm using argon 
laser. The method excels in ultra-high sensitivity with limit of detection (LOD) and limit of quantitation (LOQ) of 
90 pM and 250 pM, respectively. As a result, we present here the direct assay of free bilirubin in serum (around 
10 nM), which can be employed as an assessment of antioxidative blood status. 
Index Terms — TRANS2CARE, antioxidant, bilirubin, blood, HPLC, DAD, TLS
_____________________________________________________________________ 
1 BACKGROUND
In clinical chemistry terms, serum bilirubin is classified as either indirect or direct. Elevated direct or indirect 
bilirubin levels (supra-physiological amounts) serve as diagnostic markers for liver and blood disorders. 
High serum bilirubin levels (> 200 µM) are neurotoxic in neonatal development, while bilirubin in lower 
concentrations acts as a strong antioxidant. Indirect serum bilirubin (5.0 - 17.0 µM) is unconjugated and thus 
it is poorly soluble in physiological solutions. It occurs as a reversible complex with serum albumin, and in the 
equilibrium with free bilirubin (< 100 nM). 
Serum free bilirubin is gaining interest in preventive medicine, because higher serum bilirubin levels are 
correlated with the reduced cardiovascular disease risk. Thus, measuring free bilirubin in serum might become 
a predictive biomarker for the health status of the general population before the onset of clinical symptoms.
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2 OBJECTIVES
Lack of analytical procedure for free bilirubin determination in serum is the main reason for the current 
conundrum on the applicability of the serum parameter’s predictive value. Therefore our objectives 
are:
• To develop a HPLC-TLS method that could accomplish the first-ever direct determination of free 
bilirubin in blood serum
• To ensure that the HPLC-TLS method could be applied in clinical laboratories for research use and for 
blood analysis on daily basis
• To develop a method incorporating HPLC coupled with diode-array detector (DAD) for assessing 
higher bilirubin concentration levels (> 20 nM). HPLC-DAD system is already present as standard 
equipment in clinical laboratories, thereby enabling immediate application without additional 
investment into existing infrastrucutre.
3 APPROACH & METHODS
General approach
1. Blood collection. 2. Serum preparation. 3. Serum ultracentrifugation. 4. Free bilirubin analysis in 
ultrafiltrate solution.
Methods
Two possible methods for assessment of free bilirubin - by HPLC-TLS or HPLC-DAD methods were used, 
as recently published [1]. Brief graphical summary of the method is shown in Figure 1.
 
Figure 1: Schematic presentation of ultra-highly sensitive HPLC-TLS system for the determination of free bilirubin in 
serum samples. Bilirubin limits of detection and quantification are 90 pM and 250 pM, respectively
4 RESULTS
By the application of published HPLC-TLS method [1] the determination of free bilirubin is no longer 
allusive as shown in Figure 2. This opens new frontiers in clinical and pre-clinical investigations of 
bilirubin. It must be pointed out that the lack of appropriate free bilirubin analysis has so far prevented 
a full understanding of its physiology.
193
The study revealed that free bilirubin concentrations of healthy adults are around 10 nM, which is in 
the range of previously reported values obtained either theoretically or experimentally. The intrinsic 
value of this study method is that it allows a direct detection of bilirubin degradation products even at 
trace levels, which can be used as an indication of the quality of sample preparation procedure, so its 
accuracy with respect to other approaches increases.
It should be taken in consideration that the HPLC-DAD method developed in this work could be easily 
applied in clinical medicine for free bilirubin determination in patients having elevated bilirubin levels 
such as encountered in the case of mild hyperbilirubinemia which does not require the ultra-high 
sensitivity provided by TLS [1].
Performed validation of both methods together with the sample preparation procedure meets criteria 
for their application in clinical medicine.
Figure 2: Comparison between HPLC-TLS (black line) and HPLC-DAD (red line) analysis of fresh human serum sample. 
Peak 1 represents free bilirubin signal. Evidently, TLS detection has 20-fold higher sensitivity when compared to 
DAD detection
5 POTENTIAL NEW PRODUCTS & SERVICES
Product: Measuring free bilirubin in biological samples (including serum samples) using the HPLC TLS 
system could become a standard practice in clinical laboratories interested in translational research. We 
can carry out studies showing the correlation between serum free bilirubin and a given i) physiological 
condition, such as pregnancy, physical training, fasting, eating or drinking, among others; as well as ii) 
pathological condition (any disease).
Service: accurate and fast free bilirubin analysis in serum samples can be utilized as service for customers 
such as medical institutions, scientific institutions, SMEs, which would like to do a given study (and get 
a given product), as well as to general public, which enables highly-motivated individuals to check 
their blood antioxidant status.
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6 CURRENT COLLABORATIONS
6.1 With other researchers 
The Universities of Nova Gorica (PP3, Trans2Care), Trieste (LP, Trans2Care), Ca’Foscari Venice (PP7, 
Trans2Care), Primorska (PP12, Trans2Care) and the General Hospital of Sempeter (PP6, Trans2Care) form 
a research consortium on bilirubin in biomedical research.
7 CONTACT OR COLLABORATIONS NEEDED
Future collaboration with clinical laboratories is needed.
8 COMMUNICATION TOOLS
• The high level of expertise in the field of analytical chemistry as well as the high level of applicability, 
quality and performance of the presented methods is disseminated through the high quality scientific 
publications.
• This method has been presented to the biomedical community at the University of Primorska (http://
www.trans2care.eu/NewsData.aspx?IdNews=68&ViewType=Old&IdType=390), University of Ferrara 
(http://www.trans2care.eu/NewsData.aspx?IdNews=81&ViewType=Old&IdType=390), NanotechItaly 
(http://www.trans2care.eu/NewsData.aspx?IdNews=90&ViewType=Old&IdType=390), Slovenian 
Chemical Day on 12-14 September 2012 (Portorož, Slovenia) and Chemistry towards Biology on 10-13 
September 2013 (Trieste, Italy).
• Dissemination of scientific results using media for the general public (TV Capodistria http://www.
youtube.com/watch?v=l7OdLXKGBNw&feature=youtu.be).
9 FUNDS NEEDED
9.1 For basic research (investigation of biological mechanisms): 30.000 €  
9.2 For applied research (solutions for real-world problems): 30.000 €
9.2 For pilot & demonstrator activities (to develop a prototype): 90.000 €
10 CONCLUSION
Our method opens new frontiers in clinical and pre-clinical investigations of bilirubin physiology. We 
reveal that free bilirubin concentrations of healthy adults are around 10 nM. It remains to be elucidated 
what are the concentrations in the patients with some chronic diseases, and also if pharmacological 
treatments or healthy life style modifications can affect those values. All in all, our service can be useful 
to solve some unmet medical of wellness needs, which correlate with the antioxidant status of blood.
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SIGN PROJECT TELEGENETICS - 
PROVIDING REMOTE GENETIC 
SERVICES IN THE CROSS-BORDER 
REGION OF ITALY AND SLOVENIA
Dimitar Hristovski
ABBM soft d.o.o., Škrabčeva 31, 1000 Ljubljana (dimitar.hristovski@gmail.com)
Abstract — This paper describes the telegenetics component of the SIGN project. Telegenetics is a subfield 
of telemedicine applied to clinical genetics. In the SIGN project, telegenetics aims to provide remote genetic 
services in the cross-border region of Italy and Slovenia. More specifically, the goal is to develop remote genetic 
services in areas without them and to provide best expertise in clinical genetics without the need to travel 
large distances (patients or professionals). The major telegenetics activities within the SIGN project are the 
development of remote genetic services: for genetic counseling, for expert to expert communication, and for 
communication between the partners of the project. To accomplish the activities, these major tasks had to 
be done: testing and selection of video-conferencing equipment and software for secure data sharing and 
exchange; development of work protocols; end-user education; installation, configuration and testing of 
necessary hardware, software and developed protocols; and evaluation of user satisfaction (both patients 
and genetic service providers). The preliminary evaluation results show promising user-satisfaction. They also 
highlight areas where further improvement of the remote services is possible.




Telemedicine utilizes information and telecommunications technology to transfer medical information 
for diagnosis, therapy and education. Telegenetics is subfield of telemedicine applied to clinical 
genetics.
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In the SIGN project, telegenetics has these major goals:
• To develop remote genetic services in regions without them.
• To provide best expertise in clinical genetics without the need to travel large distances (patients or 
professionals).
• To use innovative health information technology (videoconferencing).
• As more specific goals, which are at the same time expected results, the telegenetic part of the SIGN 
project aims to achieve:
• Better access to genetic services for those patients which do not have genetic services available in 
their region of residence without the need to travel to a remote center.
• Access to better or more advanced genetic services for the patients who have a local genetic center, 
but who need more specialized genetic services only available at bigger genetic centers.
• Improved communication between the Slovenian and Italian genetic service providers.
• Reduced travel costs.
2 TELEGENETICS ACTIVITIES IN THE SIGN PROJECT
The major telegenetics activities within the SIGN project are:
• Development of remote genetic services for genetic counseling
• Development of remote genetic services for expert to expert communication
• Remote communication between the partners of the project
To accomplish the above mentioned activities, these major tasks had to be done:
• Testing and selection of video-conferencing equipment
• Testing and selection of software for secure data sharing and exchange
• Development of work protocols (workflow)
• End-user education
• Installation, configuration and testing of necessary hardware, software and developed protocols
• Evaluation of user satisfaction (both patients and genetic service providers)
In what follows, these tasks are described in more detail. 
3 TESTING AND SELECTION OF VIDEO-CONFERENCING EQUIPMENT
We did extensive market research and testing of available video-conferencing software and equipment. 
Finally, we decided to use standard Windows or Mac iOS computers with additional software tools and 
video-conferencing hardware. We decided to use the WebEx video-conferencing tool when there are 
more than two participants in the meeting, and Skype for point-to-point (two participants) meetings, 
including remote genetic counseling. We selected suitable full HD (high definition) video-cameras, 
microphones, loudspeakers, printers and scanners. 
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4 TESTING AND SELECTION OF SOFTWARE FOR SECURE DATA SHARING 
 AND EXCHANGE
During some of the telegenetic activities a lot of medical information is exchanged. Some of this 
information is sensitive. This kind of information is not suitable to be sent by ordinary email because 
of security concerns and because of email attachment limitations. Therefore, we investigated tools 
for data sharing and exchange such as Wuala, SkyDrive, Google Drive, iCloud, Dropbox, SugarSync 
and similar. Finally, we decided to use Wuala because it encrypts the data before it leaves the user 
computer and before it is stored in the cloud. 
Figure 1. Telegenetic counseling by video-conference. Shown is the patient - the genetic counselor is at a remote 
location.
5 PROTOCOLS FOR THE MAJOR TELEGENETIC ACTIVITIES
5.1 Telegenetic counseling and estimate of genetic risk predisposition
The genetic counseling room is equipped with a full HD video-camera, a microphone, desktop 
computer with large screen, printer and scanner. The equipment is operated by a genetic nurse who 
also introduces the patient to the whole procedure. Skype is used for video-conferencing because it 
is simple, efficient, supports HD video, and all of the SIGN partners were already familiar with it (Figure 
1). The genetic counselor uses similar equipment. The counselor can be: in another room in the same 
building (used for testing purposes), in another genetic centre in the same country, or in another 
genetic centre in another country.
The patients usually provide relevant medical documentation a few days before the counseling. This 
documentation is scanned and made available to the genetic counselor electronically by the data 
sharing tool Wuala. 
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The video-conference is started by the genetic nurse who leaves the room afterwards and leaves the 
patient alone to talk to the genetic counselor. After the counseling, both the patient and the genetic 
counselor fill an evaluation form, if they are willing to do so.
5.2 Remote genetic services for expert to expert communication
In real clinical practice, there is often a need for communication and consultation between genetic 
experts. For example, when a genetic expert is faced with a difficult case for which a second opinion 
is needed. In a situation like this, the relevant medical data has to be sent from one genetic expert 
to another one in a secure way. The other expert sends his opinion back to the first expert. Here we 
provide a simplified description of the developed protocol. 
For the exchange of sensitive medical data, in the telegenetic part of the SIGN project, we used the 
Wuala tool because it encrypts the data before it leaves the user computer. Each of the SIGN project 
partners has its own Wuala account. Each partner allows the other project partners to access their 
data in such a way that the data can be read, but not modified. The other partners can create a new 
document with their expert opinion. The expert consultation can be off-line, which means that the 
other experts can provide their opinion when they have time; or it can be in real-time, which means 
that the experts are interactively discussing the case by video-conference (WebEx or Skype).
As a practical example, we would like to mention the exchange of difficult-to-interpret microarray 
experiments results between the lead partner from Ljubljana and the Udine partner. Both partners 
provided their own interpretations which were later compared in order to reach a conclusion.
Figure 2. Sharing medical data in order to get expert opinion from another genetic expert. Both the medical data 
and the expert opinion is exchanged with the Wuala tool.
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Figure 3. Example of a video-conference with WebEx.
Figure 4. Example of desktop sharing with WebEx.
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5.3 Remote communication between the partners of the SIGN project
In addition to what everybody uses for communication today (email and telephone), for communication 
between the SIGN project partners we used the same technology and equipment that we used for the 
telegenetic part of the project (WebEx, Skype, Wuala).
We used WebEx for the meetings of the project partners or whenever there were more than two 
communicating parties involved. For a typical meeting, the organizer of the meeting first defined 
the meeting in WebEx, including the title of the meeting, the data and time, the agenda and the list 
of participants. The participants received meeting invitations by email. At the appropriate time, the 
participants connected to the meeting (Figure 3). In addition to video-conferencing, the participants 
were able to share their desktops, which they used when they wanted to present a slide-show or to 
show other relevant data (Figure 4). A meeting moderator decided which participant was presenting 
at any given time. The whole meeting was recorded for archival purposes or to be seen by those 
partners who were not able to participate.
6 END-USER EDUCATION AND TRAINING
Those involved in the telegenetic activities received written instructions and if necessary practical 
training about how to perform the telegenetic activities. 
7 INSTALLATION, CONFIGURATION AND TESTING OF NECESSARY HARDWARE,   
 SOFTWARE AND DEVELOPED PROTOCOLS
Each partner was responsible for and conducted local installation, configuration and testing of the 
required hardware and software. The lead partner was additionally responsible for the installation and 
configuration of the server tools (WebEx and Wuala) used by all the participants.
8 EVALUATION OF USER-SATISFACTION
We performed user-satisfaction evaluation for both the patients who were involved in genetic 
counseling and for those who performed the counseling. First we did research on PubMed and Web of 
Science and found relevant papers on telegenetics. Based on what we found out in these papers and 
taking into consideration the specifics of the SIGN project, we defined two questionnaires: one for the 
patients and one for the genetic service providers. Both questionnaires contained multiple questions. 
The possible answers were on a numerical scale from 1 (worst) to 5 (best). On average, over all the 
questions, the patient satisfaction was 4,1 out of maximum 5 . The average satisfaction for the genetic 
counseling providers was 4,4. 
9 CONCLUSIONS
We presented the telegenetics component of the SIGN project. It consists of three major activities:
• remote genetic services for genetic counseling, 
• remote genetic services for expert to expert communication, and 
• remote communication between the partners of the project
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We have done preliminary evaluation of user-satisfaction for the first activity (remote genetic 
counseling). The evaluation results show promising user-satisfaction. They also highlighted areas 
where further improvement of the remote services is possible. In the future we plan to conduct more 
extensive evaluation with more participants and to further improve the remote genetic services.
We also plan to evaluate the other two major activities.
10 SIGN PROJECT PARTNERS
Main partner:
• Univerzitetni klinični center Ljubljana
Other partners:
• Univerzitetna klinika za pljučne bolezni in alergijo Golnik
• Splošna bolnišnica, Izola – Ospedale Generale, Isola
• IRCCS Burlo Garofolo, Trieste
• Università degli studi di Udine
• Centro di Riferimento Oncologico, Aviano
• Università degli studi di Padova
• Azienda Ospedaliero-universitaria, Ferrara
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LINK BETWEEN PSYCHOLOGY 
AND BIOLOGY: DISSATISFACTION, 
INFLAMMATION AND HEALTH
Maša Černelič Bizjak, Zala Jenko-Pražnikar
University of Primorska, Faculty of Health Sciences, Polje 42, SI-6310 Izola
Abstract — Evidence suggests that body dissatisfaction may relate to biological processes and that 
negative cognitions can influence physical health through the complex pathways linking psychological and 
biological factors. The present study investigates the relationships between body image satisfaction, cytokine 
levels, physical activity and obesity in 96 asymptomatic middle-aged men and women (48 normal and 48 
overweight). Multivariate analysis showed that body dissatisfaction and physical inactivity were independently 
associated with higher levels of C-reactive protein and tumor necrosis factor-α, also after adjustment for 
obesity. The others interactions were also examined to control interactive or synergistic effects and critical 
controls known in psychoneuroimmunology related studies. The novel fining is that body image dissatisfaction 
is strongly linked to inflammation and may promote the increase in cytokines, representing a relative metabolic 
risk, independently of most traditional risk factors such a gender, BMI and intra-abdominal (waist-to-hip ratio) 
adiposity. Overall, these results highlight the fact that person’s negative cognitions and physical inactivity 
needs to be considered in intervention strategies in treatment of obesity and for health promotion.
 Index Terms — TRANS2CARE, body image, obesity, biopsychology, inflammation, metabolic syndrome
_____________________________________________________________________ 
1 BACKGROUND
Evidence suggests that body dissatisfaction may relate to biological processes and that negative 
cognitions can influence physical health through the complex pathways linking psychological and 
biological factors. Regardless to the documented association between dissatisfaction, distress and 
negative affect it is possible that dissatisfaction may relate to biological processes, such as increased 
systemic inflammation, for different reasons. First of all, it is known that the prevalence of body 
dissatisfaction in inflammatory conditions due to obesity is very high. Link between body satisfaction 
and body mass index is well established and body mass index is related to elevated levels of C-reactive 
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protein (CRP). Then, the association between inflammation and obesity is well documented. Second, 
body dissatisfaction is linked to negative affect and to emotional stress which is related to induction of 
physiological responses. Additionally, stressful experiences and negative emotions are linked with the 
immune system’s adaptive reactions which trigger many metabolic and behavioural adjustments, such 
as changes in plasma volume, production of pro-inflammatory cytokines and production of cytokine 
synthesizing cells. Finally, there is also evidence that TNF-α and CRP are related to psychosocial factors 
and that stress derived from psychosocial causes can directly activate  pro-inflammatory cytokine 
production in the absence of infection or injury.
2 OBJECTIVES
The objective of our study was to examine psychobiological mechanism in which psychological 
factors can influence physical health and elicit physiological responses. Thus, examine pathways in the 
association between negative cognitions and person‘s dissatisfaction, level of inflammatory cytokines 
in asymptomatic healthy overweight individuals. 
3 APPROACH & METHODS
General approach
 1. Blood collection. 2. Serum preparation. 3. Measuring of level of body dissatisfaction and inflammation 
biomarkers 4. Perform correlation and hierarchical multiple regression analyses.
To test the hypothesis that dissatisfaction may results in a psychobiological activation which is evident 
in elevated inflammation markers, and is a risk factor for many of the most common diseases.
Methods
The final analytical sample was confined to 96 asymptomatic subjects (32 males and 64 females). 
All participants underwent standard anthropometrical measurements of body composition, aerobic 
and anaerobic capabilities assessment, body image measurements, and serological measurements of 
C-reactive protein and tumor necrosis factor – alpha (TNF-α). To investigate the effect of obesity on 
concentration of CRP and TNF-α and body dissatisfaction, participants were divided in overweight 
and normal weight groups.  Linear correlation and hierarchical multiple regression analyses were 
used to examine the effects of study variables and body dissatisfaction on the level of inflammation 
biomarkers, measured with CRP and TNF-α.
4 RESULTS
Body image dissatisfaction uniquely predicted inflammation biomarkers, C-reactive protein and tumor 
necrosis factor-α, even when controlled for obesity indicators and others critical controls (Figure 1). 
Thus, body image dissatisfaction is strongly linked to inflammation processes and may promote the 
increase in cytokines, representing a relative metabolic risk, independently of most traditional risk 
factors such a gender, BMI and intra-abdominal (waist-to-hip ratio) adiposity. The others interactions 
were also examined to control interactive or synergistic effects and critical controls known in 
psychoneuroimmunology related studies.
Two hierarchical multiple regression analyses were performed to examine the effects of dissatisfaction 
on the level of the two inflammation biomarkers, measured with CRP and TNF-α (Table 1). First the 
indicators of obesity, and aerobic fitness level were entered as control variables (step 1), followed by 
some others possible confounders as gender, age, systolic and diastolic blood pressure, sleeping time, 
smoking status and alcohol use (step 2), and followed by body dissatisfaction (step 3).
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Table 1: Results of hierarchical multiple regression analysis for variables predicting inflammation, measured with 
CRP and TNF-α (N = 96).
Dependent variables
CRP TNF-α
Predictors β F ΔR2 β F ΔR2
Step 1 17.4 0.37*** 8.1 0.22**
     Waist to hip ratio 0.19* 0.28**
     Body fat 0.57*** 0.34***
     Aerobic fitness level -0.14* -0.17*
Step 2 3.2 0.07 2.4 0.03
     Gender 0.18 0.15
     Age 0.18 0.07
     Systolic blood pressure 0.03 0.03
     Diastolic blood pressure 0.10 0.04
     Sleeping time 0.14 0.05
     Smoking status 0.01 0.03
     Alcohol use 0.07 0.07
Step 3 6.2 0.17*** 5.4 0.09**
     Body dissatisfaction 0.46*** 0.33**
Total R2 0.61*** 0.34**
N 96 96
Notes: CRP, C-reactive protein; TNF-α, tumor necrosis factor -α. 
*p<0.05, **p<0.01 and ***p<0.001
Figure 1: Correlation between dissatisfaction with weight and serum CRP and TNF-α concentration.
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5 POTENTIAL NEW PRODUCTS & SERVICES 
Service: Results contribute to the knowledge base of biopsychology and the complex pathways in 
the association between psychological and biological factors and perceived stressfulness of body 
image dissatisfaction may promote the increase in cytokines in clinically healthy middle-aged men 
and women representing a relative metabolic risk, independently of most traditional risk factors such a 
gender, age, BMI or total body fat and intra-abdominal (waist-to-hip ratio) adiposity. 
Results highlight the fact that person’s negative cognitions needs to be considered in intervention 
strategies in different treatments and in strategies for health promotion. Therefore, dissatisfaction 
could be an important mediator connected with pathophysiological factors and processes. 
6 CURRENT COLLABORATIONS
6.1 With other researchers 
The University of Primorska, Faculty of Health Sciences (PP12, Trans2Care). 
7 CONTACT OR COLLABORATIONS NEEDED
Future collaboration with clinical laboratories is needed.
8 COMMUNICATION TOOLS
This study has been presented at:
• University of Primorska, at the first scientific conference with international participation-  Slovenian 
day of dietetics 2012 on 25. oktober 2012  
(http://www.hippocampus.si/ISBN/978-961-6832-31-1/index.html)
• Universidad Pablo de Olavide, Sevilla, Spain, at the Departamento Biologia Molecular e Ingenieria 
Bioquimica, on 6th to 10th May 2013 (Sevilla, Spain)
9 FUNDS NEEDED
9.1 For basic research (investigation of biological mechanisms): 5.000 €  
9.2 For applied research (solutions for real-world problems): 15.000 €
9.2 For pilot & demonstrator activities (to develop a prototype): 45.000 €
10 CONCLUSION
Findings provide some insight into the complex associations between obesity, body image
satisfaction, cytokine levels and aerobic fitness level, supporting the suggestion that further
research should be made in this area. Overall these results highlight the fact that person’s negative
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cognitions needs to be considered in intervention strategies in treatment of obesity, but also in
strategies for health promotion. Indeed, it is possible that despite the successful reduction of weight
in order to improve the health risks, this improvement do not result in significant reduction and
changes in cytokine levels due to the neglect of psychological factors that may be associated with
them. To conclude, some important attempts were made to explain psychological pathways linking
cognitions with inflammatory biomarkers which are a risk factor for many of the most common
diseases.
ACKNOWLEDGEMENT
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EARLY WARNING SIGNS 
FOR METABOLIC SYNDROME
 Ana Petelin1, Zala Jenko-Pražnikar1, Mihaela Jurdana1, Lovro Žiberna2
1 University of Primorska, Faculty of Health Sciences, Polje 42, SI-6310 Izola 
2 University of Trieste, Department of Life Sciences, via L. Giorgeri 1, 34127 Trieste
Abstract — Chemometrics is the field of science covering the development and application of mathematical 
and statistical methods to identify important chemical information. It is indispensable in the evaluation of 
experimental results and suitable for exploration of large data sets. Within the Trans2Care project we intend 
to apply chemometrics methods in several areas related to the problems explored by the Project partners. 
In particular we shall investigate transmembrane protein transport mechanism with data-driven modelling 
approach and also applying biomolecular simulations. We’ll combine our theoretical approach with 
experimental data provided by the Project partners, which will contribute to a better exploration of the available 
information in biomolecular systems studied, in the research of neurodegenerative diseases, in cardiovascular 
and pathohistological research. It will also intensify the collaboration, mobility of researchers and exchange of 
knowledge between partners. 
Index Terms — chemometrics, data mining, predictive modelling, transmembrane proteins
_____________________________________________________________________ 
1 BACKGROUND
Overweight and obesity are common conditions affecting health in all age and gender group and can 
lead to development of metabolic syndrome (MetS), a cluster of the medical disorders that increase risk 
of developing Type 2 Diabetes Mellitus and cardiovascular diseases (CVD). Obesity is associated with 
inflammation and accompanied by high oxidative status. Indeed, oxidative stress has been associated 
with adiposity, insulin resistance and MetS, suggesting that oxidative stress could be an early event 
in the pathology of these chronic diseases. Overweight can be considered as a pre-disease state that 
can compromise the antioxidant defence system on a long-term basis. From this perspective, low 
serum concentrations of endogenous antioxidants can be an early sign of disease-prone conditions 
in apparently healthy asymptomatic middle-aged individuals. Bilirubin, for example, the end product 
of heme metabolism, is an endogenous antioxidant with anti-inflammatory properties and it has 
been shown that high bilirubin serum concentrations are associated with increased total antioxidant 
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capacity, and confer protection against oxidative stress-induced diseases. Indeed, subjects with 
moderately elevated levels of serum bilirubin, such as those with Gilbert Syndrome, are at decreased 
risk of CVD.
Serum bilirubin is therefore gaining interest in preventive medicine, because higher serum bilirubin 
levels are correlated with the reduced cardiovascular disease risk. Thus, measuring serum bilirubin 
levels might become a predictive biomarker for indicating asymptomatic individuals at increased risk 
of developing MetS and other chronic oxidative stress induced pathologies. 
2 OBJECTIVES
The objective of our study was therefore to evaluate the correlations between total and direct serum 
bilirubin levels and MetS components and inflammatory markers in asymptomatic healthy overweight 
individuals.
3 APPROACH & METHODS
General approach
1. Blood collection. 2. Serum preparation. 3. Measuring of total and direct serum bilirubin levels. 4. 
Perform correlation analysis.
Methods
This is a cross-sectional study involving 96 healthy adults aged 25-45 (64 women and 32 men). All 
participants underwent standard anthropometrical measurements of body composition, aerobic and 
anaerobic capabilities assessment, dietary intake evaluation, and fasting serological measurements of 
direct and total bilirubin, fasting glucose, insulin, total cholesterol, LDL cholesterol, HDL cholesterol, 
triacylglycerols, and C-reactive protein. Participants were divided in overweight and normal weight 
groups.  Linear correlation analyses were used to examine the association between serum bilirubin 
levels with all metabolic syndrome risk factor changes.
4 RESULTS
Serum bilirubin levels were lower in healthy overweight individuals of both sexes (Figure 1). 
 
Figure 1: Serum bilirubin levels in normal weight and overweight group for male and female subjects. A direct 
bilirubin levels. B total bilirubin levels.
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Moreover, serum bilirubin levels were negatively associated with abdominal obesity, insulin resistance, 
fasting glucose, fasting insulin, fasting triacylglycerols, fasting total cholesterol, LDL cholesterol, and 
C-reactive protein but positively associated with aerobic body capabilities (Figure 2).
Figure 2: Correlations between total serum bilirubin levels and some of the metabolic syndrome components, CRP, 
and physical fitness.
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Furthermore, the mean values for direct and total bilirubin values decreased with increasing numbers of 
metabolic syndrome components, in both men and women, as shown in Table 1.
Table 1: Relationship of serum bilirubin levels according to the number of metabolic syndrome components.
n (%) Bilirubin-direct Bilirubin-total
Zero components of MetS
     Male 7 (22 %) 2.96 (0.36) 16.13 (2.10)
     Female 24 (37 %) 2.49 (0.22) 14.00 (1.17)
One component of MetS
     Male 9 (28 %) 2.76 (0.38) 15.92 (2.35)
     Female 26 (41 %) 2.16 (0.26) 13.16 (1.51)
Two components of MetS
     Male 9 (28 %) 2.21 (0.17) 13.22 (1.10)
     Female 10 (16 %) 1.69 (0.27) 11.21 (1.22)
Three and more 
components of MetS
     Male 7 (22 %) 1.91 (0.23) 12.31 (1.30)
     Female 4 (6 %) 1.55 (0.44) 10.20 (1.38)
5 POTENTIAL NEW PRODUCTS & SERVICES
Product: Analysis of serum bilirubin levels can be used as early biomarkers for indicating asymptomatic 
individuals at increased risk of developing MetS and other chronic oxidative stress induced pathologies. 
Service: Analysis of serum bilirubin levels as an early biomarkers for indicating asymptomatic individuals 
at increased risk of developing MetS and other chronic oxidative stress induced pathologies can be 
utilized as service for customers such as medical institutions, scientific institutions, SMEs, as well as to 
general public, which enables highly-motivated individuals to check their blood antioxidant status.
6 CURRENT COLLABORATIONS
6.1 With other researchers 
The University of Primorska, Faculty of Health Sciences (PP12, Trans2Care), Universities of Nova Gorica 
(PP3, Trans2Care), and Trieste (LP, Trans2Care) form a research consortium on bilirubin in biomedical 
research.
7 CONTACT OR COLLABORATIONS NEEDED
Future collaboration with clinical laboratories is needed.
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8 COMMUNICATION TOOLS
This study has been presented to the biomedical community at the University of Primorska (http://
www.trans2care.eu/NewsData.aspx?IdNews=68&ViewType=Old&IdType=390), 
University of Ferrara (http://www.trans2care.eu/NewsData.aspx?IdNews=81&ViewType=Old&IdTy
pe=390), 
Chemistry towards Biology on 10-13 September 2013 (Trieste, Italy), and
10th Congress of Slovenian Biochemical Society 2013 on 15-18 September 2013 (Ljubljana, Slovenia).
9 FUNDS NEEDED
9.1 For basic research (investigation of biological mechanisms): 25.000 €  
9.2 For applied research (solutions for real-world problems): 50.000 €
9.2 For pilot & demonstrator activities (to develop a prototype): 90.000 €
10 CONCLUSION
Analysis of serum bilirubin levels have the potential to be used in the preventive medicine as early 
biomarker for indicating asymptomatic individuals at increased risk of developing MetS and other 
chronic oxidative stress pathologies.
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ADIPONECTIN POLYMORPHISMS 
WITH FOOD INTAKE 
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1 University of Primorska, Faculty of Health Sciences, Polje 42, SI-6310 Izola
2 National Institute of Chemistry, SI-1000 Ljubljana
Abstract — Obesity has become one of the most common diseases in the world and represents a serious 
public-health problem. The aim of this cross-sectional study was to examine the influence of dietary factors on 
the association between two adiponectin SNPs and some biochemical parameters. Ninety-six, healthy non-
smoking adults aged 25-49 participated in this cross sectional study. Two single nucleotide polymorphisms 
(SNPs) at adiponectin (ADIPOQ) gene, +276G>T and +45T>G were genotyped in all participants. Additionally, 
the participants underwent standard anthropomorphological measurements of body composition, blood 
pressure measurements, dietary intake assessment and fasting serological measurements of glucose, insulin, 
triacylglycerol’s, total cholesterol, low density lipoprotein cholesterol, high density lipoprotein cholesterol, and 
C-reactive protein. Based on measured biometrical parameters a statistical analysis was performed for assessing 
dietary intake. The SNP276G<T and SNP45T<G of the ADIPOQ gene are associated with different responses of 
total cholesterol, HDL cholesterol and C-reactive protein (CRP) to low or high intake of polyunsaturated fatty 
acid, saturated fatty acid and omega-3 fatty acid.
 Index Terms — TRANS2CARE, obesity, adiponectin polymorphism, food intake
_____________________________________________________________________ 
1 BACKGROUND
Overweight and obesity are associated with low-grade inflammation and can lead to development 
of insulin resistance (IR), metabolic syndrome (MetS), and increase risk of developing type 2 diabetes 
mellitus (T2DM), cancer and cardiovascular diseases (CVD) (1). Adiponectin, the most abundant 
adipocyte-secreted hormone in the blood have been reported to be reduced in obesity (2). Moreover, 
adiponectin exhibits anti-inflammatory, anti-diabetic, and anti-atherosclerotic properties (3). 
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Adiponectin is encoded by the ADIPOQ gene located on chromosome 3q27, where many of SNPs 
have been shown to be related to IR, T2DM and CVD. Nutrition and genetics both play an important 
role in human health as well as the development of the above mentioned diseases. Variability between 
individuals in response to dietary food intake is a well-known phenomenon in nutrition research and 
practice (4). For example, the effect of dietary changes on phenotypes such as blood cholesterol, body 
weight and blood pressure can differ significantly between individuals (5). Therefore, the primary 
goal of our study was to examine the influence of dietary factors on the association between two 
adiponectin SNPs and total cholesterol, HDL cholesterol and C-reactive protein (CRP). 
Dietary factors play an important role in the development of the diseases. The expression of gene 
could be modified by environmental factors including diet, and the genetic variations may have 
effects on metabolic response to diet (5). Personalized nutrition is therefore gaining interest because 
of its usefulness in both the prevention and treatment of chronic diseases by tailoring dietary advice to 
an individual’s unique genetic profile. Current research could lead to the development of personalized 
nutrition guidelines for individuals and specific sub-populations, which could decrease the risk of 
chronic diseases.  . 
2 OBJECTIVES
The objective of our study was to examine the potential modification of dietary factors on the 
association between two adiponectin SNPs and some biochemical parameters. 
3 APPROACH & METHODS
General approach
1. Dietary intake evaluation; 2. Blood collection; 3. DNA isolation 4.; Genotyping of different 
polymorphisms; 5. Statistical analysis of all data collected
Methods
This cross-sectional study involved 96 healthy adults aged 25-49. Information of dietary intake were 
assesses by 3-Day Food Record. All participants underwent standard anthropometrical measurements 
of body composition, and fasting serological measurements of fasting glucose, insulin, total cholesterol, 
LDL cholesterol, HDL cholesterol, triacylglycerol’s, and C-reactive protein. Genomic DNA was extracted 
from venous blood samples and two SNPs at ADIPOQ (rs1501299 (276G>T) and rs2241766 (45T>G)) 
were genotyped. Statistical analysis was performed based on 112 measured biometrical parameters 
and dietary intake composition. 
4 RESULTS
We found that the effect of dietary changes on total cholesterol, HDL cholesterol and CRP can 
differ significantly between individuals. For each dietary intake a median value was used to divide 
participants into two groups according to low or high intake. The largest effect was observed for 
the polyunsaturated fatty acid (PUFA), saturated fatty acid (SFA), and omega-3 fatty acid. Participants 
carrying the G allele at position +276 were not responsive either to the low or high polyunsaturated 
fatty acid (PUFA) intake or low and high saturated fatty acid (SFA) intake in terms of total cholesterol and 
CRP (Figure 1B and 1C). On the other hand, participants carrying T allele showed the responsiveness to 
the low/high PUFA and SFA intake in terms of total cholesterol and CRP. The percentage of participants 
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with total cholesterol higher than 5.2 was higher at low PUFA intake and the percentage of participants 
with CRP higher than 1.2 was higher in the group of high SFA intake (Figure 1B and 1C). Furthermore, 
Figure 1A shows the different response of the polymorphism 276 on low and high SFA intake in terms 
of HDL cholesterol. The percentage of participants carrying G allele with HDL cholesterol > 1.4 is lower 
at low SFA intake than at high SFA intake. The percentage of participants carrying T allele with HDL 
cholesterol > 1.4 is higher at low SFA intake than at high SFA intake. 
Figure 1: The percentage of participants with A) HDL cholesterol > 1.4, B) total cholesterol > 5.2, and C) C-reactive 
protein > 1.2 according to adiponectin rs1501299 genotype in each subgroup of low and high intake of PUFA (B) 
and SFA (A and C).
In the case of the adiponectin rs224176 genotype, participants carrying the T allele at position +45 
were not responsive either to the low or high SFA in terms of HDL cholesterol. On the other hand 
the percentage of participants carrying G allele with HDL cholesterol > 5.2 is higher at low intake of 
SFA (Figure 2A). Figure 2B shows the different response of the polymorphism +45 on low and high 
omega-3 intake in terms of total cholesterol. The percentage of participants carrying T allele with total 
cholesterol > 5.2 is higher at low omega-3 intake than at high omega-3 intake. The percentage of 
participants carrying T allele with total cholesterol > 5.2 is lower at low omega-3 intake than at high 
omega-3 intake (Figure 2B).
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Figure 2: A) HDL cholesterol and B) total cholesterol according to adiponectin rs2241766 genotype in 
each subgroup of low and high intake of omega-3 fatty acid (A) and SFA (B).  
5 POTENTIAL NEW PRODUCTS & SERVICES
Product: Current research could lead to the development of personalized nutrition guidelines for 
individuals and specific sub-populations, which could decrease the risk of chronic diseases. 
Service: Personalized nutrition can be useful in both the prevention and treatment of chronic diseases 
by tailoring dietary advice to an individual’s unique genetic profile and can be utilized as service for 
customers such as medical institutions, scientific institutions, SMEs, as well as to general public.
6 CURRENT COLLABORATIONS
6.1 With other researchers 
The University of Primorska, Faculty of Health Sciences (PP12, Trans2Care), National Institute of 
Chemistry, (PP1, Trans2Care) form a research consortium on the association of ADIPOQ polymorphisms 
with food intake.
7 CONTACT OR COLLABORATIONS NEEDED
More contacts & higher number of subject’s is needed.
8 COMMUNICATION TOOLS
This study has been presented to the biomedical community at the following conferences: 
• 12th Slovenian Chemical Days on 12-14 September 2012 (Portorož, Slovenia)
• 13th Slovenian Chemical Days on 10-12 September 2013 (Maribor, Slovenia)
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9 FUNDS NEEDED
9.1 For basic research (investigation of biological mechanisms): 25.000 €  
9.2 For applied research (solutions for real-world problems): 50.000 €
9.2 For pilot & demonstrator activities (to develop a prototype): 90.000 €
10 CONCLUSION
Dietary factors play an important role in the development of the diseases. Personalized nutrition is 
therefore gaining interest because of its usefulness in both the prevention and treatment of chronic 
diseases by tailoring dietary advice to an individual’s unique genetic profile.
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EFFECT OF A 14-DAY BED REST 
WITH RECOVERY ON MUSCLE 
CHARACTERISTICS OF YOUNG 
AND OLDER ADULTS
Katja Koren and PANGeA team
University of Primorska, Science and Research Centre, a leading partner, with partners: 
University of Udine, University of Padova, University of Trieste, University of Ferrara, National Institute of Public Health RS,  
General Hospital Izola, city communities Koper, Kranj, Ferrara
Abstract — Skeletal muscle is very adaptable and has a fast response to various developmental effects 
(growth, exercise, lifestyle, injury, illness, etc.). Influences from the environment (altitude, temperature, 
gravity, etc.) also affect skeletal muscle characteristics. In addition, skeletal muscle loses the flexibility and 
weight as well as its function with age, as long as it is not used enough. If the muscle is not exposed to regular 
or high physical stress (such as: inactive life or sedentary lifestyle, hospitalization – bed rest, immobilization, 
flight to space, etc.) can occur loss of muscle tone and volume - muscle atrophy. This area is now rapidly 
gaining in importance, because of the aging of the population, sedentary lifestyle and ultimately travelling 
to space (microgravity). To confront and understand the adjustments in this kind of environment we have 
to simulate these environments with horizontal bed rest. Many older individuals decline functionally during 
hospitalization, and the deleterious consequences of bed rest may be one cause. This study reports on the effect 
of 14-days of bed rest on muscle parameters in healthy young and older adults. Healthy young (N=7) and 
older adults (N=12) remained on bed rest for 14 days continuously followed by recovery. Measures of muscle 
caracteristics were measured before and after bed rest and also after recovery. In healthy older adults, 14 days 
of bed rest results in loss of muscle fibre and whole muscle characteristics. Identification of interventions to 
maintain muscle function during hospitalization or periods of bed rest in older adults should be a high priority.
Index Terms — PANGeA, bed rest, ageing, muscle, muscle fiber, muscle contraction
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1 BACKGROUND
Bed rest, a microgravity simulated model, is as a reliable simulation model for the most physiological 
effects of Spaceflight. However, reduced skeletal muscle contractile activity, as a result of bed rest, is 
often the cause of different diseases: cardiovascular, respiratory, circulatory and metabolic, so we could 
apply this model aslo in the field of health research. 
2 OBJECTIVES
The present study was designed to evaluate the effect of 14-day bed rest and subsequent functional 
recovery (14 days) on older adults and compare those effects on younger adults.
3 APPROACH & METHODS
General approach
Using short term horizontal bed rest (14 days) we provoked an accelerated decline of human organism. 
This presentation is focused on skeletal muscle biomechanics as whole and in single fibre level.
Methods
Altogether 23 participants (7 young and 16 older) were included in the study. Muscle mass was 
evaluated in single fibres, and whole muscle level. Furthermore, functional tests were performed for 




Young 93.5 ± 18.4 87.1 ± 30.2
Older 83.8 ± 10.1 77.8 ± 9.1
CSA (µm)
Young 7266 ± 2962 6698 ± 5342
Older 5793 ± 1383 4975 ± 1123
force (mN)
Young 1.13 ± 0.56 1.01 ± 0.47
Older 0.80 ± 0.27 0.82 ± 0.30
tension (mN/µm2)
Young 121.4 ± 44.5 138.4 ± 51.9
Older 119.3 ± 59.6 138.8 ± 46.2
Table 1: Muscle fibers characteristics
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BDC BR14 REC14
VL pennation angle (deg)
young 16.7 ± 2.1 16.3 ± 3.1 16.6 ± 3.2
older 16.0 ± 1.1 13.9 ± 1.2 14.7 ± 1.4
VL muscle thickness (cm)
young 2.23 ± 0.35 2.05 ± 0.34 2.15 ± 0.25
older 2.04 ± 0.26 1.91 ± 0.24 2.10 ± 0.38
VL fascicle length
young 7.77 ± 0.83 7.36 ± 0.78 7.60 ± 0.54
older 7.34 ± 1.05 8.08 ± 1.15 8.03 ± 1.21
MVC quadriceps (Nm)
young 681 ± 115 624 ± 41 665 ± 85
older 530 ± 101 476 ± 109 548 ± 137
MRI quadriceps (cm3)
young 1988 ± 270 1867 ± 204 1954 ± 211
older 1666 ± 234 1525 ± 211 1615 ± 188
Table 2: Whole muscle characteristics
5 POTENTIAL NEW PRODUCTS & SERVICES
Product: 
The upgrade of rehabilitation protocols after major surgeries (Hip, Knee, Spine, etc.)
New knowledge about survival in Space for older adults – our study was the first of a kind.
Service: 
New methodology we proposed for assessing electromechanical efficiency of skeletal muscles (based 
on tensio- and electro-myography)
6 CURRENT COLLABORATIONS
6.1 With other researchers 
Neuroscientists, muscle physiologists (TRL0-4), Bioengieering company (TRL3 -5), Space agencies 
(TRL5-9), Health sector (TRL5-9).
University of Udine, University of Trieste, University of Padova, University of Ferrara, National Institute of 
Public Health RS, General Hospital Izola, city communities Koper, Kranj, Ferrara
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Figure 1, 2, 3 and 4: Analysis of different muscle fiber contractions in the laboratory of the Department of Human 
Anatomy and Physiology at the University of Padova.
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7 CONTACT OR COLLABORATIONS NEEDED
We seek for collaboration for highspeed camera recording of a muscle fiber contraction.
Figure 5: High speed frame of the video of a muscle fiber contraction.
For more information, please do not hesitate to contact us:
Project leader: prof. dr. Rado Pišot, email: rado.pisot@zrs.upr.si
Project administrator: dr. Suzana Todorovič, email: suzana.todorovic@zrs.upr.si
8 COMMUNICATION TOOLS
The high level of expertise in the field of bed rest is disseminated through the high quality scientific 
publications.
ŠIMUNIČ B., DEGENS H., RITTWEGER J., NARICI M., MEKJAVIĆ IB., PIŠOT R. (2011). Noninvasive estimation 
of myosin heavy chain composition in human skeletal muscle. Med Sci Sport Exer, 43(9), 1619-25.
PIŠOT R., NARICI M., ŠIMUNIČ B., DE BOER M.D., SEYNNES O., JURDANA M., BIOLO G., MEKJAVIĆ I.B. (2008). 
Whole muscle contractile parameters and thickness loss during 35-day bed rest. Eur J Appl Physiol, 
104(2), 409-14.
BIOLO G., AGOSTINI F. ŠIMUNIČ B., STURMA M., TORELLI L., PREISER J.C., DEBY-DUPONT G., MAGNI P., 
STROLLO F., PRAMPERO P, GUARNIERI G., MEKJAVIĆ I.B., PIŠOT R., NARICI M. (2008). Positive energy 
balance is associated with accelerated muscle atrophy and increased erythrocyte glutathione turnover 
during 5 wk of bed rest. Amer J Clin Nutr, 88(4), 950-8.
9 FUNDS NEEDED
9.1  For basic research (testing protocols to reverse degradation after bed rest):   
 1.200.000 €
9.2  For basic research (sensor testing, parameter identification): 500.000 €
9.3  For applied research (sensor development for real-world problems): 250.000 €
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10 CONCLUSION
Our reasearch opens new frontiers in clinical and pre-clinical investigations of muscle physiology. 
Additional means of maintaining muscle function during and after bed rest in older adults, including 
different exercise and also nutritional or pharmacological interventions, should be vigorously pursued.
ACKNOWLEDGEMENT
The study was performed and co-funded in the scope of the international project »standard project: 
Physical Activity and Nutrition for Quality Ageing – PANGeA that is co-financed from the Programme 
of Cross-border cooperation between SLO-ITA 2007-2013 from the European funds for regional 
development and national funds.
We are also grateful to all participants for permitting us to perform a study of such magnitude. 
Nevertheless, big thanks also to other researchers and students for their help.
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MAIN FINDINGS FROM A 14-DAY 
BED REST STUDY IN YOUNG 
AND OLDER ADULTS
Šimunič Boštjan, and all PANGEA team
University of Primorska, Science and Research Centre, a leading partner, with partners: 
University of Udine, University of Trieste, University of Padova, University of Ferrara, National Institute of Public Health Republic 
of Slovenia, General Hospital Izola, City Communities Koper, Kranj, Ferrara
Abstract — Periods of physical inactivity are very often in our lives and presents high danger to our health 
especially in aging population. Within the scope of this work package of PANGEA project (Physical activity 
and nutrition for great aging) several questions were addressed: (i) what functional and cognitive decline is 
reached after 14-day of bed rest; (ii) is there difference between younger and older group of male participants; 
(iii) how nutrition and cognitive training counteracts those declines; (iv) is it reversible during 28-day of 
guided rehabilitation? We found functional and cognitive decline in both groups but higher in older group. 
Both interactions show benefits on selected functional parameters (e.g. gait, anabolism) but needs further 
investigation. Not all the parameters were reversed after 28-day of recovery, especially in older group. Bed rest 
is a suitable longitudinal approach to study functional and cognitive decline after period of physical inactivity 
and could be used in controlled settings to demonstrate pathways of the impact of physical inactivity and 
activity on our health.
Index Terms — BED REST, muscle atrophy, aging, rehabilitation, health decline
_____________________________________________________________________ 
The data were collected with a survey questionnaire in the frame of mass measurement – the activity 
undertaken within the standard PANGeA project: Physical activity and nutrition for great ageing which 
was co-financed by the Cross-border Cooperation Programme Slovenia – Italy 2007–2013. 
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1 BACKGROUND
The human survival in Space triggered the need for investigation of the impact of weightlessness 
on human organism. However, there is limited possibility to study this in a real Space environment, 
therefore a ground based model was proposed to simulate the microgravity environment. Interestingly, 
this model was rarely applied in the field of Health research, especially in the fields of aging and 
physical inactivity. Similar mechanisms occur after injury/disease, or when human live sedentarily, or 
even when aging.
2 OBJECTIVES
Firstly, to evaluate the impact of 14-day bed rest on older adults and compare those effects on a group 
of younger adults.
Secondly, to evaluate the reversibility of those effects after 28-day of supervised recovery.
Thirdly, to evaluate the effect of two countermeasures (cognitive training and high-protein diet) on 
those effects.
3 APPROACH & METHODS
General approach
Using short term horizontal bed rest we provoked an accelerated degradation of human organism. 
To perform such a study ethically more acceptable, we counteracted the bed rest effects with several 
countermeasures. Study participants were during bed rest period supported with neutral energy 
balance, cognitive training, and during recovery a supervised individually developed exercise with 
high protein diet.
The data were collected in the frame of Bed-rest study – the activity undertaken within the standard 
PANGeA project: Physical activity and nutrition for great ageing which was co-financed by the Cross-
border Cooperation Programme Slovenia – Italy 2007–2013.
Methods
Altogether 23 participants (7 young and 16 older) were included in the study. Eight randomly selected 
older participants were involved in cognitive training during bed rest and high protein diet during 
recovery. Cardiovascular properties were assessed using: orthostatic intolerance protocol, daily resting 
heart rate and arterial pressure, and a maximal aerobic testing. Glucose, protein and bone metabolism 
was assessed through urinary and serum concentrations of the resorption markers. Muscle mass was 
evaluated in single fibers, and whole muscle level. Furthermore, functional tests were performed for 
motor abilities, gait and cognitive skills.
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4 RESULTS
All participants that undergo 14-day bed rest return to the initial health throughout the 30-day 
guided recovery. However some parameters in cellular levels did not reverse and therefore there is u 
substantial need to further explore mechanisms and pathways and also to further design interventions 
to counteract irreversibility.
Table 1: Main parameters of functional decline after 14-day bed rest (BR14) and recovery after 28-day of guided 
rehabilitation (REC28). Data are grouped for younger and older participants.
5 POTENTIAL NEW PRODUCTS & SERVICES
Product: New methodology we proposed for assessing electromechanical efficiency of skeletal 
muscles (based on tensio- and electro-myography)
Service: The upgrade of rehabilitation protocols after major surgeries (Hip, Knee, Spine, etc.)
New knowledge about survival in Space for older adults – our study was the first of a kind.
6 CURRENT COLLABORATIONS
6.1 With other researchers 
All PANGEA partner institutions and researchers in the field of health and especially gerontology for 
upgrade of this project – Horizon2020 calls.
7 CONTACT OR COLLABORATIONS NEEDED
Departments of gerontology, genetics, neuroscience, and SMEs.
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8 COMMUNICATION TOOLS
The basic knowledge will be present in high-level papers – as a supplements and conferences in the 
field of kinesiology, medicine, space physiology, etc.
9 FUNDS NEEDED
9.1 For basic research 
 (testing protocols to reverse health decline after bed rest): 1.200.000 € 
9.2 For applied research (sensor testing, parameter identification): 250.000 €
9.2 For pilot & demonstrator activities 
 (sensor development for real-world problems): 125.000 €
10 CONCLUSION
Bed rest is highly controllable longitudinal approach (however ethically less acceptable) to study the 
impact of physical inactivity, and activity as well, on functional and cognitive health. Therefore we will 
propose in future calls to use this approach to explain mechanisms and pathways of functional and 
cognitive decline in aging population (man and women), and propose interventions to counteract 
those declines or even to accelerate rehabilitation after physical inactivity period.
ACKNOWLEDGEMENT
This work was supported by the European Regional Development Fund, Cross-Border Cooperation 
Italy-Slovenia Programme 2007-2013 (standard project PANGEA). 
We would like to thank the participants of Bed- rest study, research teams of all partners and the head 
of the project  Prof. Rado Pišot for their contributions for the success of PANGeA Bed- rest study.
REFERENCES
[1] Šimunič B., Degens H., Rittweger J., Narici M., Mekjavić IB., Pišot R. (2011). Noninvasive 
estimation of myosin heavy chain composition in human skeletal muscle. Med Sci Sport Exer, 43(9), 
1619-25.
[2] Pišot R., Narici M., Šimunič B., De Boer MD., Seynnes O., Jurdana M., Biolo G., Mekjavić IB. 
(2008). Whole muscle contractile parameters and thickness loss during 35-day bed rest. Eur J Appl 
Physiol, 104(2), 409-14.
[3] Biolo G., Agostini F. Šimunič B., Sturma M., Torelli I., Preiser JC., Deby-Dupont G., Magni P., 
Strollo F., Prampero P, Guarnieri G., Mekjavić IB., Pišot R., Narici M. (2008). Positive energy balance is 
associated with accelerated muscle atrophy and increased erythrocyte glutathione turnover during 5 
wk of bed rest. Amer J Clin Nutr, 88(4), 950-8.
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METABOLIC BONE DISORDERS: 
FROM BENCH TO BEDSIDE
Vanessa Nicolin, Doriano De Iaco, Roberto Valentini
University of Trieste, Clinical Department of Medical, Surgical and Health Science, 
Ospedale di Cattinara Strada di Fiume 447, Trieste
Abstract — Bone is a complex tissue that have many function, when bone remodeling becomes perturbed 
we can assist at many pathologies. The key factor in these pathologies is a perturbation of RANKL/RANK/OPG 
pathways. We have tune up a 3D culture system that have the advantage to produce osteoclast cells more 
physiological than the administration of the recombinant RANKL protein. This can be useful when study new 
drugs to avoid the cross-reaction with the exogenous cytokines.
 Index Terms — TRANS2CARE, bone, disorder, osteoclast, co-culture, RANKL
_____________________________________________________________________ 
1 BACKGROUND
Bone is a complex tissue that provides mechanical support for muscles and joints, protection for vital 
organs, a mineral reservoir that is essential for calcium homeostasis, and the environment and niches 
required for haematopoiesis. The regulation of bone mass is governed by a complex interplay between 
bone-forming cells termed osteoblasts and bone-resorbing cells termed osteoclasts, and is guided 
physiologically by a diverse set of hormones, cytokines and growth factors. The balance between 
these processes changes over time, causing an elevated risk of fractures with age. Osteoclasts may also 
be activated in the cancer setting, leading to bone pain, fracture, spinal cord compression and other 
significant morbidities.
2   OBJECTIVES
Bone remodeling becomes perturbed in a variety of pathologic conditions that affect the skeleton, 
including post-menopausal osteoporosis and rheumatoid arthritis, in which there is local and/
or systemic alteration in the levels of hormones or proinflammatory cytokines that are known to 
stimulate or inhibit bone resorption in vitro and in vivo. Elucidation of the specific roles played by 
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RANKL/RANK in  various types of cells   link bone remodeling with regulation of the function of other 
organ systems in health and disease. Our objective is to study new types of drugs that could interfere 
with RANKL/RANK/OPG pathway using a cell system closely mimic the in vivo state and generate more 
physiologically relevant data.
3   APPROCH & METHODS
3.1   General approach
Our 3D Culture System is animal-free developed of higher-fidelity cell culture models that are more 
predictive of disease states and drug responses. 3D cultures have potential to greatly improve cell-
based drug screening and identify toxic and ineffective substances at an earlier stage of the drug 
discovery pipeline than animal or clinical trials. It is suitable for abroad range of procedures, including 
multicellular tumor spheroid and bone turnover assays and  high-throughput drug screening assays.
3.2   Methods
Monocyte/macrophage cell line co-cultured with osteoblast were used as a model system of 
osteoclastogenesis. Both cell line were cultured in a 24-well plate at a density of 105 cells/mL in RPMI-
1640 medium with 2 mM glutamine and modified to a final concentration of 4.5g/L glucose, 1.5 g/L 
sodium bicarbonate, 10 mM Hepes, 1 mM sodium pyruvate and 10% fetal bovine serum (FBS). Cells 
were grown for 4 days then washed once in phosphate buffered saline (PBS) pH 7.2 and fixed for 30 
min in a solution of 4% paraformaldehyde. After this step osteoclast developed could be observed 
by TRAP assay, Immoncytochemistry, Transmission electron microscopy (TEM) and scanning electron 
microscopy (SEM).
4   RESULTS
Many studies of the past decade have focused on the mechanisms by which osteoblasts regulate 
osteoclast formation. Bone is continuously remodeled by bone formation and resorption processes 
and the cooperative bone metabolism is tightly regulated to maintain homeostasis. More recently, 
following commercial availability of a recombinant RANKL protein, another technique of osteoclast 
generation, negating the need for osteoblasts, has been described and is now routinely used. These 
new techniques for osteoclast generation allow the study of both osteoclast formation and resorption. 
Whereas these procedures are highly valuable in that they provide a constant supply of human 
osteoclasts, their one disadvantage is that they are time consuming, osteoclasts only forming after 
approx 7–10 days in culture.
We used monocyte/macrophage niche grown as co-culture together osteoblast cells with the aim to 
propose a more physiological cell culture compared to the system induced by cytokines (Fig.1 A, B). In 
this study, we have shown monocyte cell line co-cultured with osteoblasts, in absence of exogenous 
factors, are capable to differentiate into functional osteoclasts capable to resorbe dentin surface (Fig.1 
C, D, E, F). In the bone microenvironment, osteoclast formation requires cell-cell interaction of osteoclast 
precursors cells with osteoblasts and can be achieved by co culturing monocyte precursors cells 
with osteoblast/stromal cells. The identification of the relationship between these cells (monocyte-
osteoblasts-osteoclasts) establishes new approaches for future research into pharmacological control 
of the same cells in health and diseases.
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5  POTENTIAL NEW PRODUCTS & SERVICES
Our 3D cell culture system is useful to test the perturbation inside the bone turnover process. 
Osteoclast are very difficult to obtain, with traditional methods such as by pharmacologic combination 
of RANKL and MCSF. Our system guarantee after 4 days obtain functional osteoclasts  without the use 
of exogenous cytokines. The monocyte-osteoblast 3D system is superior because it allows a more 
physiological environment for experimentation of anti-resorption drugs, stimulating bone turnover in 
pathologies such as osteoporosis. 
6  CURRENT COLLABORATIONS
NIH USA (TRL1-2-3), CNR Rome ITA (TRL1-2-3), Ebri Rita Levi Montalcini Foundation Rome ITA (TRL1-
2-3), New York University USA (TRL1-2-3), University of Salerno ITA (TRL2-3), Eli Lilly and Company 
Indianapolis Indiana USA (TRL3-4), Abiogen Pharma ITA(TRL1-2-3-4).
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7  CONTACTS OR COLLABORATIONS NEEDED
We need a collaboration to whom is interested in the R&D of new drugs that require a  bone 
physiological system of cell to cell interactions.
8  COMMUNICATION TOOLS 
Publications: Zauli G, Rimondi E, Nicolin V, Melloni E, Celeghini C, Secchiero P.
TNF-related apoptosis-inducing ligand (TRAIL) blocks osteoclastic differentiation induced by RANKL 
plus M-CSF. Blood. 2004;104:2044-50.
Nicolin V., Bareggi R., Baldini G., Bortul R., Martinelli B., Narducci P., Effects of neridronic acid on osteoclasts 
derived by physiological dual-cell cultures.  Acta Histochemica, 2007; 109:397-402
Falco A, Festa M, Basile A, Rosati A, Pascale M, Florenzano F, Nori SL, Nicolin V, Di Benedetto M, Vecchione 
ML, Arra C, Barbieri A, De Laurenzi V, Turco MC. BAG3 controls angiogenesis through regulation of ERK 
phosphorylation. Oncogene 2012, 31(50):5153-61.
Our patents: sintesi e attività biologica di derivati n-alchilcarbazoli come inibitori di STAT3 cod.
SA2011000014, categoria ISI-CRUI 06_Pharmacology/Toxicology, 
Our Researchgate: Nicolin Vanessa
Our mail contact: Nicolin@units.it
Our facebook: Researcher Work in Progress
9  FUNDS NEEDED (FORECAST)
9.1  For  basic research (investigation of biolological mechanisms): 15.000 €
9.2  For applied research (solutions for real-world problems): 15.000 €
9.3  For pilot & demonstrator activities (to develop a prototype) : 30.000 €
10  CONCLUSION
Our 3D culture method have the advantages to be faster, economical and more physiological than 
previous osteoclastogenic method, also it have many possible application such the drug discovery 
studies, research on the RANKL/RANK/OPG pathway, studies on bio-mimetic bone interface or 




POOR BONE HEALTH FOR LIFE
Alessandro Baldan, Sylvie Tagliati, Andrea Brusaferro, Daniela Saccomandi, 
Cristina Malaventura, Caterina Borgna-Pignatti
 PP4 Trans2Care, Dept. of Medical Sciences, Section of Pediatrics, University of Ferrara
Abstract — Osteoporosis is a systemic skeletal disorder characterized by low bone mass that leads to increased 
bone fragility and susceptibility to fracture. Lactose intolerance is characterized by abdominal pain and/or 
diarrhea following the ingestion of lactose in people with lactase deficiency. The most common therapeutic 
approach to lactose intolerance is to exclude dairy products from the diet, which are the main source of calcium. 
We studied a group of patients with symptoms attributable to lactose intolerance part of whom was receiving 
a lactose-free diet and measured their intake of calcium, bone density and body mass index.  We found that 
both groups were introducing a lower amount of calcium than recommended, with no difference between a 
free-lactose diet and a regular diet. Osteopenia was present in 35% of patients and it was inversely related 
to body mass index. Proper nutritional education is necessary in children in order to prevent overweight and 
osteopenia. Also the importance of exercise should be reinforced at school, because the peak of bone mass is 
obtained during adolescence and it is an essential factor in determining the future risk of osteoporosis and 
fractures.
Index Terms — TRANS2CARE, BMI, Osteoporosis, Lactose Intolerance, Diet
_____________________________________________________________________ 
1 BACKGROUND
Osteoporosis is a systemic skeletal disorder characterized by low bone mass that leads to an increased 
bone fragility and susceptibility to fracture. A low bone mineral density (BMD) is a major risk factor 
for fracture and children with osteoporosis may develop skeletal disease even in youth. Lactose 
intolerance is a clinical syndrome that follows the ingestion of lactose in people with lactase deficiency 
a single nucleotide polymorphism located 14 kb upstream of the lactase gene (LCT-13910 C > T) has 
been associated with lactase persistence. (1)
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The most common therapeutic approach to lactose intolerance is to exclude from the diet, all dairy 
products, which are the main source of calcium intake. (2) Bone Mineral Density and Bone Mass Index 
should be evaluated in all subjects with lactose intolerance 
2 OBJECTIVES
The purpose of this study was to investigate the bone mineral density (BMD) and the calcium intake in 
a population of adolescents-young adults with genetically proven lactose intolerance. The results were 
compared with those of non-lactose intolerant subjects.
3 APPROACH & METHODS
Patients
All the children referred to the Gastroenterology Service of the Pediatric Unit of the University of Ferrara 
were included in the study
Figure 1. Distribution of males and females into different age groups.
Methods
A dietary record was obtained from all the individuals included in the study, to record their daily calcium 
intake (mg/die). The intake was them compared with the Recommended Daily Allowance (RDA) tables.
Anthropometric variables: weight, height, Body Mass Index (BMI), using the Italian parameters (Cacciari 
tables).
Quantitative ultrasound to evaluate Bone Mineral Density (BMD) on the proximal phalange of the 
last four fingers of the non-dominant hand measuring. Amplitude-dependent speed of sound (AD-
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SoS) that is the ultrasound wave speed (m/s) and reflects bone density and elasticity. The AD-SoS 
values were converted to Z-scores using the normative data obtained from a reference pediatric Italian 
population.
Osteopenia is defined as an AD-SoS < 10°centile and Z-score < -1.5 SD. Osteoporosis is defined as a 
Z-score < -2 SD and there is at least one fracture.
4 RESULTS
The study population consisted of 99 Lactose Intolerant (LI) subjects: 45 females and 54 males, aged 
12 to 24 yrs (fig.1). All underwent quantitative ultrasound and a breath test to investigate symptoms 
compatible with lactose intolerance. So far, 21 non-LI subjects are the control population and still in 
enrollment. All the subjects filled out a dietary record. 
The amount of calcium introduced with the diet is reported in Table 1
Non-LI LI
Intake Ca (Mg/die) 876.8±331.5 936.7±474.3 n.s.
Intake Ca (%) 72.8±23.2 73.3±22.3 n.s.
BMI (mean±sd) 21.3±3.5 21.5±3.6 n.s.
<75% RDA (% subjects) 47 40
Osteopenia (% subjects) 23 12
Overweight/obese (% subjects) 14 6
Two components of MetS
Table 1.  LI= Lactose Intolerant. n.s. = not significant. RDA=Recommended Daily allowance
There was no difference in calcium intake between LI and non-LI (p-value >0.05), but in almost half 
of the subjects of both groups the amount introduced was less than 75% of the recommended daily 
allowance.
In addition we found an inverse correlation between BMI and BMD (fig.2). This correlation was 
confirmed in both LI and non-LI, and it was more significant in obese patients than in overweight 
ones. This result, albeit previously suggested in the literature, was unexpected and of great clinical 
significance.
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Figure 2. Inverse correlation between BMI and Z-score
5 POTENTIAL NEW SERVICES
We suggest that an education program should be incorporated in the schools’ curricula to make aware 
the children and their families to the importance of introducing the right amount of calcium with food.
In fact, our results confirm the importance of a healthy diet and of proper exercise in order to prevent 
overweight and its complications. 
6 CURRENT COLLABORATIONS
Dept. of Life and Reproduction Sciences, Unit of Biology and Genetics, University of Verona, Italy where 
the lactase deficiency is genetically defined. (T2C affiliate)
7 CONTACT OR COLLABORATIONS NEEDED
Schools: Principals and teachers. This program needs a team to work in synergy to implement the 
education program. 







9.1 For basic research (investigation of biological mechanisms): 50000 €
9.2 For applied research (solutions for real-world problems):  90000 €
9.3 For pilot & demonstrator activities (to develop a prototype): 80000 €
10 CONCLUSION
This project would promote the food knowledge in pediatric age children, and proper diet habit, to 
improve health care and life quality.
ACKNOWLEDGEMENT
This work was supported by the European Regional Development Fund, Cross-Border Cooperation 
Italy-Slovenia Programme 2007-2013 (strategic project TRANS2CARE). The authors wish to thank Ms. 
Cinzia Tonioli for the administrative support.
REFERENCES
1. Mottes M, Belpinati F, Milani M, Saccomandi D, Petrelli E, Calacoci M, et al. Genetic testing for adult-
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BREASTFEEDING  IS AN 
ADDITIONAL PROTECTIVE FACTOR 
FOR BREAST CANCER AMONG  
WOMEN LIVING IN THE 
METROPOLITAN AREA OF TRIESTE
 Fabiola Giudici1, Bruna Scaggiante2, Elisa Ober3, Fulvia Martellani3,  
Deborah Bonazza1, Thomas Marcuzzo1, Anamaria Gheorghe-Guta1,  
Maura Tonutti3,Martina Assante3,  Cristiana Gasparini3, Andrea Dell’Antonio3,  
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Abstract —  The role of breastfeeding as protective factor for breast cancer incidence is controversial among 
scientific literature. The Interdisciplinary Senology Unit of Trieste has analyzed the relation between breast 
cancer incidence and lactation habits among a total of 4307 Trieste’s women. In this study, the statistical 
analysis revealed that over having children, the breastfeeding is a further protective factor for breast cancer. In 
particular, the decrease of breast cancer risk by breastfeeding resulted to be significant for lactation  more than 
12 months. It is worth noting that breastfeeding resulted protective only for women in childbearing age and it 
didn’t result to decrease breast cancer risk among post-menopausal women. 
Index Terms —  Breast cancer, Breastfeeding
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1 BACKGROUND
The role of breastfeeding as a protective factor in the onset of breast cancer has conflicting positions in 
medical literature  [1,2].  Friuli - Venezia Giulia is one of the Italian regions with the highest standardized 
European incidence rate of breast cancer, with 144 new cases per year. In particular, Trieste holds the 
unenviable record of 148 new cases of breast cancer per  100,000 women per year, which is higher 
than the average Italian and European Union rate, being  105 and 110 new cases, respectively  (IARC 
2006).
2 OBJECTIVES
In medical literature, the role of lactation in the breast carcinoma risk incidence has not been yet clarified. 
Focusing on the high incidence rate of breast cancer among Trieste’s female population, this study aims 
at better understanding the role of breast feeding in the development of malignant breast pathologies.
3 APPROACH & METHODS
Since 2006, at the Interdisciplinary Senology Unit of Trieste, a questionnaire to assess the factors related 
to the onset of breast carcinoma was distributed to a total of 4307 women (equal to 6.2% of the female 
population of Trieste), comprising of subjects with benign and malignant mammary diseases  as well 
as wide cohort of healthy women. The cases were divided according to birth cohort (from 1930 – 39 to 
1970 - 79 ) and the variables “ number of children” ,” age at first delivery “ and “ time of breastfeeding “ were 
analyzed.  In addition, a retrospective case-control study was conducted to assess the possible protective 
role of pregnancy and lactation in the onset for breast carcinoma, focusing on the 1930-1969 cohort (the 
1970-79 cohort was excluded due to the low number of subjects). Each case was matched by age. For 
statistical analysis we used the software R.
4 RESULTS
This study analyzes the factors related to the reproductive history of the Trieste’s female population. It is 
representative of the major “social”  changes recorded during the last decades: increase of nulliparous 
women (from 15% to 27%), increasing age of women at first delivery (median age increased from 24 to 
30 years) and a decrease of nulliparous women who have not breast-fed (from 35% to 14%). The analysis 
confirms the data already reported in literature [3], that having children reduces, especially in young 
women, the risk of breast cancer: for those born between 1950-1959, the relative risk is RR = 0.56 [C.I. 
0.39-0.97] , which decrease for the 1960-69 cohort to 0.40 [C.I. 0.21-0.75]. Moreover, in our preliminary 
study, breastfeeding is a further protective factor for women in childbearing age with RR=0.30 [C.I. 0.11-
0.76] and RR = 0.16 [C.I. 0.06-0.44] if breastfeeding was prolonged for more than 12 months. Notably, after 
menopause onset, the risk of breast carcinoma is not influenced by breastfeeding time period [2] .
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5 WHAT NEW PRODUCT OR SERVICE MIGHT BE REALISED 
 THANKS TO YOUR RESULTS?  
This study was not designed to create specific medical products but to support  health services and 
primary prevention promotion; its goal and outcome is to raise awareness among women of the 
importance of breastfeeding for the health of both mother and child.
6 CONTACTS/COLLABORATIONS NEEDED
Territorial companies and public heath institutions in Friuli Venezia-Giulia to evaluate the breastfeeding 




www.researchgate.net/profile/Bruna_Scaggiante/                                                                                                                                      
https://it.facebook.com/pages/LILT-Trieste/111827265501273/   
8 FUNDS NEEDED (FORECAST)
For applied research (solutions for real-world problems): to improve the knowledges of the relation 
between breastfeeding  and  breast cancer risk ; to develop a questionnaire  in  the languages of the 
neighboring Countries and to promote among the  partners the survey  study, including data collection 
and analysis (25.000€)
9 COLLABORATIONS
• With other researchers (TRL0-4):YES (OTHER AUTHORS OF POSTER)
• With hospitals (TRL9): YES (Azienza Ospedaliera –Universitaria Ospedale Riuniti  Trieste)
• With associations (TRL9): YES LILT
REFERENCES
[1] Lancet 2002,360,187-195; [2] Human Reproduction Update 2000.6 (4) ,374-38, [3] Endocrine -Related 
Cancer 2007,14,907 - 933 , [4] Lancet 1997,350,1047-1059
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SENSITIVITY OF COLON CANCER 
CELLS TO DIETARY FLAVONOIDS
Jovana Čvorović1, Federica Tramer1, Odeta Kalaja1, Mitja Rak2, Maja Čemažar2, 
Sabina Passamonti1
1 University of Trieste, Department of Life Sciences, via L. Giorgeri 1, 34127 Trieste
2 University of Primorska, Faculty of Health Sciences, Polje 42, 6310 Izola
Abstract — Drug resistance represents one of the major challenges to effective chemotherapeutic interventions 
against cancer. There is an urgent need for novel agents that could increase sensitivity to chemotherapy in 
cancer cells. Potential bioactive effects exerted by natural compounds led us to test the cytotoxic properties 
of anthocyanidins in human colorectal carcinoma metastatic cells and their role on the expression of genes 
involved in the development of drug resistance. 
 Index Terms — TRANS2CARE, colon cancer, anthocyanidins
_____________________________________________________________________ 
1 BACKGROUND
Colon cancer is the third most common cancer in men and the second in women. It  is the second 
leading cause of cancer death in the developed world. Lifetime risk of developing colon cancer has 
been estimated at 1:20 (5%).
Together with surgery, chemotherapy is the cornerstone treatment for metastatic colorectal cancer. 
However, a high percentage of drug-resistant tumor forms represents a major challenge to modern 
medicine calling for new strategies and compounds able to reverse drug resistance.
Bioactive dietary components have raised a lot of interest recently in the field of cancer research. Many 
of them show anticancer properties and are seen as potential preventive and therapeutic agents.
2 OBJECTIVES
To assess the possible synergy of anthocyanidins* with cytotoxic drugs, especially their effect on the 
expression of certain genes involved in the development of drug resistance.
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• plant pigments belonging to the group of dietary flavonoids, widely present in fruits, vegetables and 
flowers; anthocyanidins have been reported to exert anti-inflammatory and antioxidant activity in 
normal cells and numerous effects in cancer cells (eg. interaction with extrusion pumps, interaction 
with MAPKS and alteration of signal transduction pathways involved in cell proliferation, angiogenesis 
and apoptosis, reduction of GSTP expression, inhibition of topoisomerase I and II).
3 APPROACH & METHODS
General approach 
Assessing the effect of long-term treatment with anthocyanidins on the expression of certain genes 
involved in the development of drug resistance using human cell culture models.
Methods
• Cells: metastatic colon cancer cells resistant to doxorubicin 
• Treatment: anthocyanidins
• Cytotoxicity test (Alamar Blue) 
• Uptake studies (doxorubicin uptake)
• Western blot 
• qPCR 
• Immunocytochemistry 
• Cell cycle analysis – flow cytometry
4 RESULTS
• Drug resistance - we have identified conditions under which the tested anthocyanidins increase 
sensitivity of drug-resistant colon cancer cells. Mechanistic studies are ongoing. 
• Cell cycle analysis - inhibition of drug-resistant cell proliferation after prolonged treatments with 
anthocyanidins was observed:
    R1=H;         R2=H  Pelargonidin
    R1=OH;      R2=H           Cyanidin
    R1=OH;      R2=OH        Delphinidin
    R1=OCH3;  R2=H           Peonidin
    R1=OCH3;  R2=OH        Petunidin
    R1=OCH3;  R2= OCH3  Malvidin
248
Long-term treatment with anthocyanidins decreases the number of cells in S phase while increasing the 
number of cells in G2/M phase suggesting inhibition of cell proliferation through induction of cell cycle 
arrest in G2 checkpoint phase 
5 POTENTIAL NEW PRODUCTS & SERVICES
• Oral nutritional supplements for colon cancer patients
• “Local adjuvant therapy” for colon cancer patients
6 CURRENT COLLABORATIONS
With other researchers 
Collaboration with:
• Maja Čemažar and Mitja Rak (Trans2Care, PP12, University of Primorska, Faculty of Health Sciences, 
Slovenia)
• Vanessa Nicolin (University of Trieste, Dep. of Medicine, Surgery and Health Sciences, Italy)
With associations 
Collaboration with LILT (Italian ligue for the fight against cancer) and ASS1 (health agency in Trieste, 
Italy)
7 CONTACT OR COLLABORATIONS NEEDED




9.1 For basic research (investigation of biological mechanisms): 100.000 €  
9.2 For applied research (solutions for real-world problems): 350.000 €
9.2 For pilot & demonstrator activities (to develop a prototype): 500.000 €
10 CONCLUSION
The results of the ongoing study should help to understand if anthocyanidins can be used as sensitizing 
agents in metastatic colorectal cancer therapy.
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CAPNS1 REGULATES USP1 
STABILITY AND STEM CELLS 
MAINTENANCE 
Francesca Cataldo and Francesca Demarchi
CIB National Laboratory, Area Science Park, Padriciano 99, 34149 Trieste
Abstract — Calpains are a family of calcium-related cysteine-proteases that are involved in a wide number of 
cellular processes. The ubiquitous calpains, micro- and milli-calpain, are heterodimers composed of catalytic 
subunits and a common regulatory subunit, encoded by CAPNS1. We identified USP1 deubiquitinase as a 
CAPNS1-interacting protein. USP1 is a key modulator of DNA repair, partly through deubiquitination of its 
known targets FANCD2 and PCNA. Usp1 knockout mice have a severe phenotype and die soon after birth. 
Usp1−/− cells are defective in FANCD2 focus formation and are hypersensitive to DNA damage. PCNA 
ubiquitination is higher in USP1-depleted cells than in control cells, thus leading to recruitment of error-prone, 
translesion DNA synthesis (TLS) polymerases and the consequent increase in mutation rate. USP1 promotes 
inhibitor of DNA binding (ID) protein stability and stem cell-like characteristics in osteosarcoma and is required 
for normal skeletogenesis. We found that the ubiquitinated form of the USP1 substrate PCNA is stabilized in 
CAPNS1-depleted U2OS cells and mouse embryonic fibroblasts (MEFs), favoring polymerase-η loading on 
chromatin and increased mutagenesis. USP1 degradation directed by the cell cycle regulator APC/Ccdh1, 
which marks USP1 for destruction in the G1 phase, is upregulated in CAPNS1-depleted cells. USP1 stability 
can be rescued upon forced expression of calpain-activated Cdk5/p25, previously reported as a cdh1 repressor. 
Our data suggest a connection between the calpain system and the ubiquitin pathway in the regulation of DNA 
damage response and place calpain at the interface between cell cycle modulation and DNA repair.
 Index Terms — Calpain, USP1, PCNA, ID proteins, APC/Ccdh1, breast cancer
_____________________________________________________________________ 
1 BACKGROUND
Calpains regulate a wide spectrum of biological functions crucial for cancer development, including 
migration, adhesion, apoptosis, and autophagy, through the modulating cleavage of specific substrates. 
Ubiquitous microcalpain (µ-calpain) and millicalpain (m-calpain) are heterodimers composed of 
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catalytic subunits encoded, respectively, by CAPN1 and CAPN2 and a regulatory subunit encoded by 
CAPNS1. We have shown that calpain is required for the stability of the deubiquitinating enzyme USP1 
in several cell lines. USP1 modulates DNA replication polymerase choice and repair by deubiquitinating 
PCNA. Moreover, USP1 promotes inhibitor of DNA binding (ID) protein stability and stem cell-like 
characteristics in osteosarcoma and is required for normal skeletogenesis. USP1 is a “druggable” protein 
for differentiation therapy. Indeed, USP1 knockdown in osteosarcoma cells determined ID2 protein 
destabilization, cell cycle arrest, and osteogenic differentiation. 
2 OBJECTIVES
• Characterization of calpain regulation of USP1, mediated by a direct cleavage and by the regulation 
of APC/Ccdh1 complex
• Study of the role of calpains in breast cancer, and in particular their involvement in stemness regulation
• Development of novel therapeutic strategies based on USP1 and/or calpain modulation.
3 APPROACH & METHODS
General approach
We used a biochemical approach to characterize the study of USP1 cleavages mediated by calpain, 
and a molecular approach to dissect the pathway of USP1 proteasomal degradation mediated by APC/
Ccdh1 complex. 
Mammospheres formation assay was performed to understand the role of calpain in neoplastic 
progression in breast cancer. 
Methods
1. CAPNS1 silencing to deplete calpain expression and activity; 2. Cell cycle synchronization; 3. 
Cycloheximide assay; 4. Mammospheres formation assay
4 RESULTS
We investigated the effect of calpain depletion on USP1 protein stability in human osteosarcoma U2OS 
cells using siRNA transfection. We studied the effect of calpain depletion both under basal conditions 
and upon UV light irradiation, inducing USP1 proteosomal turnover. After siRNA transfection, the cells 
were left untreated, or exposed to 30 J/m2 UV light, and lysates collected at different time points after 
irradiation. CAPNS1 depletion is coupled to a reduction in USP1 protein level, in both untreated and 
irradiated cells (Fig. 1a). Similar results were obtained using other osteosarcoma cell lines (Fig. 1b and 
1c).
USP1 is a target of APC/Ccdh1 which marks it for proteasomal degradation in the G1 phase of the cell 
cycle. Therefore we investigated whether the instability of USP1 occurring in CAPNS1 depleted cells 
could be linked to an increase in APC/Ccdh1 activity toward USP1. To this end we knocked down 
cdh1 in CAPNS1 depleted cells and found that Cdh1 silencing rescues USP1 stability, both in an 
asynchronous population and in late G1 enriched cells, collected 16 hours after mimosine addition (Fig. 
2a). Calpain stabilizes USP1 specifically in late G1, indeed USP1 is not affected by CAPNS1 depletion in 
G2/M arrested cells, obtained by incubation with nocodazol for 16 hrs (Fig. 2b). Altogether these results 
indicate that calpain specifically acts as a brake for USP1 degradation at the G1/S border.
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Figure 1: Calpain is required for USP1 stability in different cell lines. Panel a. U2OS cells; Panel b. MG63 cells; Panel c. 
SAOS cells.
Figure 2: CAPNS1 modulates USP1 protein via APC/Ccdh1 complex in G1/S phase. Panel a. U2OS cells, asynchronous 
or arrested after mimosine treatment; Panel b. U2OS cells arrested in M phase after nocodazole treatment.
Figure 3: CAPNS1 silencing is coupled to ID2 protein decrease and 
subsequent p21 accumulation.
USP1 has been described as a druggable protein for differentiation therapy. Indeed, USP1 knockdown 
in osteosarcoma cells determined ID2 protein destabilization, cell-cycle arrest, and osteogenic 
differentiation.
We found that CAPNS1 depletion in osteosarcoma cells is linked to USP1 destabilization in a cdh1/
Cdk5 dependent manner. As expected, CAPNS1 silencing, just as USP1 depletion, is coupled to ID2 
protein decrease, and subsequent p21 accumulation (Fig. 3).
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Figure 4: Working model. Active calpain can cleave USP1 at the very N-terminus. This cleavage product is less 
susceptible to APC/Ccdh1 interaction or ubiquitination. Calpain may activate Cdk5/p25, which in turn inhibits APC/
Ccdh1, further preserving USP1 stability.
Altogether the results presented here, support a model schematized in Fig. 4. Calpain cleaves USP1 at 
the very N-terminus resulting in its stabilization. In addition, calpain activates Cdk5/p25 that acts as a 
brake for APC/Ccdh1dependent ubiquitination of USP1, further stabilizing the protein. In the absence 
of the stabilizing cleavage exerted by calpain, USP1 is more prone to ubiquitination by APC/Ccdh1.
5 POTENTIAL NEW PRODUCTS & SERVICES
Since we found that calpain inhibition is coupled to USP1 instability, we may speculate that calpain 
inhibitors may represent convenient drugs for specific cancers where the calpain/Cdk5/cdh1/USP1 
axis is active. We plan to investigate the feasibility of a therapeutic approach for osteosarcoma based 
on calpain inhibition. In addition, since USP1 inhibitors have been proposed as potential drugs for 
non-small-cell lung carcinoma, also in this type of cancers calpain inhibitors might be considered for 
combination therapy trials.
Moreover, the studies performed in human mammary epithelial cell lines point to find new drugs 
that, interfering with calpain function, can disrupt tumour progression in breast cancer, acting on the 
survival of cancer stem cells population.
6 CURRENT COLLABORATIONS
6.1 With other researchers 
Dr. Paola Storici - Elettra - Sincrotrone Trieste S.C.p.A., Italy
Dr. Ario de Marco – University of Nova Gorica, Slovenija
Dr. Jan Mavri – Center of Excellence for Biosensors, Instrumentation and Process Control (COBIK), 
Ajdovščina, Slovenija 
Prof. Claudio Brancolini – Department of Medical and Biological Sciences – University of Udine, Italy
7 CONTACT OR COLLABORATIONS NEEDED
To apply the results we obtained, we plan to collaborate with a company or other researchers that have 
developed a strategy to convey drugs that modulate calpain activity to specific cancer cells in vivo, for 
example calpain or USP1 inhibitors in osteosarcoma cells. 
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Moreover, we plan to screen a great number of chemical compounds that interfere with calpain 
activity (for example, calpain activator thapsigargin) and perform in vivo analysis to test if they perturb 
tumour growth and progression in mice.
Furthermore, a collaboration with clinicians could be useful to evaluate alterations in calpain and USP1 
protein levels in tumour samples.
8 COMMUNICATION TOOLS
PUBLICATIONS: 
• CAPNS1 regulates USP1 stability and maintenance of genome integrity. Cataldo F, Peche LY, Klaric E, 
Brancolini C, Myers MP, Demarchi F, Schneider C. - Mol Cell Biol. 2013 Jun;33(12):2485-96. doi: 10.1128/
MCB.01406-12. Epub 2013 Apr 15. 
• DNA damage response links calpain to cellular senescence. Demarchi F, Cataldo F, Bertoli C, Schneider 
C. - Cell Cycle. 2010 Feb 15;9(4):755-60. Epub 2010 Feb 16. 
• The calpain system as a modulator of stress/damage response. Demarchi F, Schneider C. - Cell Cycle. 
2007 Jan 15;6(2):136-8. Epub 2007 Jan 27. Review.
9 FUNDS NEEDED
9.1 For basic research (investigation of biological mechanisms): 100.000 €  
9.2 For applied research (solutions for real-world problems): 50.000 €
10 CONCLUSION
In this study we have unveiled a calpain/cdh1/USP1 axis, and we have found a stabilizing role of calpain 
for USP1 deubiquitinating enzyme in physiological conditions. Further studies are ongoing to dissect 
the CAPNS1-USP1-cdh1 interaction and reciprocal regulation under pathological conditions linked to 
APC/Ccdh1 impairment and/or calcium overload. These studies will deepen our understanding of the 
molecular basis by which the calpain system can enhance cancer cell survival and may be instrumental 
for the design of novel drugs for specific diseases. Moreover we found a role of calpain in the regulation 
of stemness maintenance in a breast cancer cell model, that is worthy to be further investigated.
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THE HUMAN RECQ1 HELICASE 
IS HIGHLY EXPRESSED IN 
GLIOBLASTOMA AND PLAYS AN 
IMPORTANT ROLE IN TUMOR CELL 
PROLIFERATION [1]
Valentina Faoro1, Sasa Kenig1, Paola Storici1, Alessandro Vindigni2
1 Structural Biology Laboratory, Elettra-Sincrotrone Trieste
2 Edward Doisy Department of Biochemistry and Molecular Biology, St. Louis University, MO, USA
Abstract — RecQ helicases play an essential role in the maintenance of genome stability. In humans, loss 
of RecQ helicase function is linked to predisposition to cancer and premature ageing. Distinct molecular 
functions for the five human RecQ helicases, and RECQ1 in particular, in replication stress and cancer remain 
to be defined. Within the GLIOMA project we are studying the expression and the role of RECQ1 in replication 
stress response and repair in glioblastoma and Glioma Stem Cells (GSC). Different papers show that GSCs play 
an important role in the initiation, aggressiveness and recurrence of glioblastoma. Here, we show that RECQ1 
is highly expressed in various types of solid tumours, but only in the case of glioblastoma, the expression 
of RECQ1 is significantly increased in tumoural tissue relative to the surrounding perilesional. We also show 
that the depletion of RECQ1 by RNAi results in a significant reduction of cellular proliferation, perturbation of 
S-phase progression, and spontaneous γ-H2AX foci formation in T98G and U87 glioblastoma cells. Moreover, 
RECQ1 depleted cells are hypersensitive to hydroxyurea or temozolomide treatment. Collectively, these results 
indicate that RECQ1 has an important role in the maintenance of genome integrity and might represent a 
new suitable target for anti cancer therapies aimed to arrest cell proliferation in glioma. In the framework of 
GLIOMA project we are also working to establish a zebrafish cancer model to characterize the role of RECQ1 in 
glioblastoma formation and progression in vivo.
 Index Terms — GLIOMA project, glioblastoma, cancer stem cells, RECQ1 helicase, genome stability
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1 BACKGROUND
RecQ helicases are a ubiquitous family of DNA unwinding enzymes involved in the maintenance of 
chromosome stability. Unwinding of double-stranded DNA is essential for the processes of DNA repair, 
recombination, transcription, and DNA replication. Five members of the RecQ family have been found 
in human cells: BLM, RECQ1 (also known as RECQL or RECQL1), RECQ4, RECQ5, and WRN. Three of 
the five human RecQ genes, BLM, WRN and RECQ4, have been genetically linked to the autosomal 
recessive diseases Bloom Syndrome (BS), Werner Syndrome (WS) and Rothmund-Thomson Syndrome 
(RTS), respectively, which display clinical symptoms of premature aging and cancer predisposition. 
Mutations in the RECQ1 and RECQ5 genes may be responsible for additional cancer predisposition 
disorders, but this remains to be proven. RECQ1 helicase is the most highly expressed of the human 
RecQ helicases; however, the biological functions in cellular DNA metabolism are not well known [2].
Glioblastoma (GBM) is the most common and lethal type of primary brain tumours with a median 
survival of less than 12 months. Despite current therapeutic advances in other solid cancers, 
the treatment of this malignancy remains essentially palliative. Different findings suggest that a 
subpopulation of stem cell-like tumour cells, the so called glioma stem cells (GSCs), contribute to 
tumour initiation, maintenance and recurrence. These stem cell populations have been reported to be 
radio- and chemo-resistant [3]. Therefore, identification of novel markers for GBM stem cells may lead 
to better targeting of these cells and thus may impact on the treatment of GBM.
Here we show that RECQ1 is highly expressed in various types of solid tumours, but only in the case 
of glioblastoma, the expression of RECQ1 is significantly increased in tumoural tissue relative to the 
surrounding perilesional [1].
2 OBJECTIVES
In the framework of the GLIOMA project our group is studying the expression and the role of RECQ1 in 
replication stress response and repair in glioma and Glioma Stem Cells (GSCs). Since different evidence 
prove that this subpopulation of cells contribute to aggressiveness, relapse and treatment resistance 
of glioblastoma, our main goals within the GLIOMA project are to characterize the expression and 
function of RECQ1 and identify new biomarkers related to DNA repair pathway. Within this project we 
also aim to establish a zebrafish cancer model to study the role of helicase in neoplasm formation and 
in response to DNA-damage inducing agents.
3    APPROACH & METHODS
a) RECQ1 analyses on tissues:
The protein expression profile of RECQ1 was analysed in different type of tumours that were provided 
by the Pathology Department of the Trieste University and submitted to immunohystochemistry IHC 
analyses of RECQ1. From this test, RECQ1 resulted to be a candidate biomarker for brain tumors. To 
explore this hypothesis, 63 additional biopsies of glioblastoma were collected from the archive of the 
same pathology department and this case study was used to construct a Tissue Microarray (TMA) for 
the IHC analyses.
b) RECQ1 analyses on cell lines:
To study the function of RECQ1 in replication stress response and repair in glioblastoma, the following 
cell lines of human origin have been used: T98G and U87 (Glioblastoma cell lines) and the IMR-90 
(Normal fibroblast cell line). To study the role of RECQ1 in glioma stem cells we are using the NCH421k 
stem-like glioma cell lines.
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RNA interference technique was used to silencing the RECQ1 gene. The cells depleted for RECQ1 were 
used for functional study and for the establishment of a zebrafish model. Flow cytometry was used to 
simultaneously determine the cell-cycle profile (DNA content) by incorporation of propidium iodide 
and S-phase cell population by incorporation of BrdU.
Clonogenic assay was performed to check cell survival after treatment with hydroxyurea (HU) or 
Temozolamide (TMZ). 
4 RESULTS
a) RECQ1 is significantly increased in the glioblastoma tissues relative to perilesional tissues. 
The protein expression profile of RECQ1 was analyzed in different types of tumours. IHC analysis of 
lesional and perilesional sections of different solid tumour (colon carcinoma, thyroid cancer, lung 
cancer, and brain glioblastoma tissues) showed that RECQ1 was effectively detected in these samples. 
However, only in the glioblastoma the expression of RECQ1 was significantly higher in the tumor 
samples in comparison to the perilesional tissues. In fact, using tissue microarray containing a total of 
63 glioblastoma and 19 perilesional tissues the percentage of RECQ1 positive cells were significantly 
higher in tumoral versus perilesional tissues (p = 0.001) (Fig. 1).
Fig 1. (A) Representative IHC of RECQ1 expression in tissue cores derived from a glioblastoma specimen and from 
the corresponding peri-lesional surrounding tissue (O.M. 40X). (B) Distribution of cells positive to RECQ1 in 19 brain 
glioblastomas and paired peri-lesional tissues. The boxes summarize the confidence interval (lower and higher 
horizontal lines), 25th-50th and 75th percentiles (horizontal lines of the box).
b) RECQ1 is involved in proliferation of glioblastoma cells and are hypersensitive to Temozolamide.
Protein expression analyses of RECQ1 on gliobastoma tissues suggest that the helicase is almost absent 
in perilesional and/or normal tissues, possibly because of the low degree of proliferation of brain cells. 
Hence, we believe that RECQ1 could be a potential target for chemotherapy in brain tumours, since its 
depletion by RNAi or its inhibition by selective compounds could target selectively neoplastic cells. To 
test the role of RECQ1 in glioblastoma cell growth and proliferation, we compared the colony forming 
properties of the T98G and U87 glioblastoma cell lines and normal human IMR-90 fibroblasts, after 
the transient transfection with RECQ1-specific siRNAs, versus cells transfected with a luciferase siRNA 
as control. The colony forming assays demonstrated a significant reduction in plating efficiencies 
(expressed as colony forming capacity) of RECQ1 downregulated T98G and U-87 glioblastoma cells 
(Fig. 2 A). To explore the possibility that RECQ1 might represent a suitable new target for brain tumour 
treatment, we investigated the sensitivity of glioblastoma cells to temozolamide (TMZ), a commonly 
used anticancer agent in the treatment of human brain tumours. Cellular survival curves related to 
increasing TMZ concentrations showed that RECQ1 depleted T98G cell line was hypersensitive to the 
action of TMZ suggesting a possible role of RECQ1 in DNA repair pathways linked to DNA replication 
(Fig. 2B). 
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Fig 2. (A) Clonogenic assays performed in RECQ1-depleted T98G, U-87, and IMR-90 cell lines.  Bar-graphs show 
the plating efficiencies expressed as colony forming capacity. (B) The graphs show the cellular surviving fractions 
measured at different doses of temozolamide in control and RECQ1-depleted T98G. Surviving fraction values are 
the mean ± SEM from three independent experiments.
c) RECQ1 depletion leads to cell cycle perturbation
Previous studies showed that siRNA-mediated depletion of RECQ1 impaired cellular proliferation in 
different cell lines. This observation was also supported by FACS analysis of RECQ1-depleted T98G 
glioblastoma cells that had been bromodeoxyuridine (BrdU)-labelled, indicating that there is more 
than 50% reduction in S phase fraction. These results confirm that RECQ1 depletion suppresses cell 
proliferation by interfering with DNA synthesis. Further, the colony forming capacity of RECQ1-depleted 
cells upon replication stress induction with HU showed that RECQ1 depleted cells were hyper-sensitive 
to HU treatment, suggesting a possible role of RECQ1 in DNA replication fork processing.
Fig 3. (A) FACS analysis: the bar graph reports the percentage of G0/G1, S-phase/BrdU positive and G2/M cells 
in cultures that had been transfected with RECQ1 (siRNA RECQ1) or luciferase/control (siRNA Luc) siRNA pools. 
Results shown are the mean ± SE from three independent experiments. (B) Cellular surviving fractions measured at 
different doses of HU in control and RECQ1-depleted T98G cells. Surviving fraction values are the mean ± SE from 
three independent experiments.
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d) Preparation of cells with depleted RECQ1 for establishment of zebrafish model
In order to study the role of RECQ1 in glioblastoma formation and in response to DNA-damage 
inducing agents, we prepared DsRed fluorescent U87 glioma cell line and NCH421k stem-like glioma 
cell line depleted for RECQ1 to inject in zebrafish embryo. This step will be done in collaboration with 
NIB (National Institute of Biology, Ljubliana).
5 POTENTIAL NEW PRODUCTS & SERVICES
The final goal of the GLIOMA project is the identification for novel molecular targets and biomarkers 
for the improvement of diagnosis and the therapy response, as well as for more reliable prognosis 
of disease progression. Our aim is to identify new cancer stem cell biomarkers related to DNA repair 
pathway. On the basis of isolated glioblastoma stem cells from tumour tissues of patients, researchers 
have been able to identify novel biomarkers with the potential to be used for cell-targeting in 
glioblastoma treatment. Our current results indicate that RECQ1 could be considered as biomarker 
of GSC, but further validations are necessary.  Moreover, the work in progress to establish a zebrafish 
cancer model will contribute to study the role of RECQ1 in neoplasm formation and in response to 
DNA-damage inducing agents, and become a valid tool to test novel drugs.
6 CURRENT COLLABORATIONS
Within the GLIOMA project we collaborate with National Institute of Biology, Ljubljana, Slovenia and 
“Santa Maria della Misericordia” Health-University Institute, Udine, Italy.
7 CONTACT OR COLLABORATIONS NEEDED
Collaboration with an institution that has access to clinical and primary samples is required.
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 synthase is 
responsible for ATP production driven by the transmembrane proton gradient. The maintenance of a very low 
permeability of the inner mitochondrial membrane is crucial for this mechanism, since sudden opening of the 
permeability transition pore (PTP) leads to matrix swelling and outer membrane rupture, with release of pro-
apoptotic factors. Recently, it has been suggested that dimers of ATP synthase in mammals could represent the 
main component of the mitochondrial PTP, a feature modulated by calcium and involving the matrix protein 
Cyclophilin D (CyPD). This study would help to develop new tools for the identification of plant secondary 
metabolites, in particular flavonoids, able to modulate PTP and therefore acting on the programmed cell death 
mediated by mitochondria. Therefore, this project would represent the first screening for plant molecules able 
to interfere with programmed cell death, as a preliminary study for the development of drugs active in PTP-
related pathologies.
Index Terms — TRANS2CARE, Cyclophilin ATP synthase, permeability transition pore, programmed cell death, 
cyclophilin D
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1 BACKGROUND
Mitochondria are double-membrane organelles, which represent the energy power of eukaryotic 
cells. In aerobic conditions, the production of ATP in mitochondria is exerted by FOF1 ATP synthase. 
Nevertheless, mitochondria are also involved in the early stages of programmed cell death (PCD) 
through the release of pro-apoptotic factors from the intermembrane space. Such a release can be 
due to a sudden opening of the inner mitochondrial membrane permeability transition pore (PTP) to 
small molecules. This implies a matrix swelling, leading to outer membrane rupture and release of pro-
apoptotic factors. Recently, it has been proposed that ATP synthase, when present as a dimer, forms 
the mitochondrial PTP in the presence of high calcium concentration (Bernardi, 2013). Consistently, the 
modulator of permeability transition, the matrix protein Cyclophilin D (CyPD), has been identified also 
as ATP synthase interaction factor (Giorgio et al., 2009). 
Evidence of PTP formation by ATP synthase dimers has been obtained in mammalian mitochondria 
(Giorgio et al., 2013), although the underlying mechanisms remain to be established. Furthermore, 
little information is available for PTP in other organisms, where mitochondria are involved in PCD, in 
particular in plants (Vianello et al., 2012).
2 OBJECTIVES
This research will contribute to clarify the enzymatic mechanisms that allow the switch of ATP synthase 
to PTP formation and the physiological effectors involved in this process. Potential compounds, such 
as plant secondary metabolites (e.g. flavonoids), which could interfere with PTP formation will be 
identified. Then, their ability to modulate PCD pathway, mediated by mitochondria, will be examined. 
This would represent a preliminary step for the development of drugs active in PTP-related pathologies 
(tumors, ischemia, neurodegenerative diseases).
3 APPROACH & METHODS
General approach
The structural and functional properties of ATP synthase from different origins will be compared to 
define the essential elements involved in the process. This will constitute the basis for the following 
step in which molecules, able to modulate the PTP/ATP synthase switch activity, will be identified.
Methods
The structural and functional characterization of the ATP synthase will be performed by proteomic and 
immunological approaches. The mammal model will be used for comparison with ATP synthase from 
plant mitochondria. PTP formation will be followed by spectrophotometric and fluorimetric assays. The 
role of essential components of ATP synthase for PTP formation will be tested by knock-out mutants 
of Arabidopsis. The potential modulators of ATP synthase switch to PTP in both mammalian and plant 
mitochondria will be tested by fluorimetric techniques.
4 RESULTS
Dimerization of ATP synthase has been characterized in mammalian mitochondria by biochemical 
approaches, such as native electrophoresis, immunoblotting and enzymatic activity detected in 
situ (Giorgio et al., 2009). Identification of ATP synthase interaction factors has been performed by 
immunoprecipitation and cross-linking agents. It has been demonstrated that ATP synthase dimers 
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interact through the lateral stalk (OSCP subunit) with the matrix protein Cyclophilin D (CyPD), which 
is a well-known inducer of PTP closure, and such interaction is weakened by PTP-blocker Cyclosporin 
A (CsA) (Fig. 1) (Giorgio et al., 2009; 2013). Moreover, when isolated ATP synthase dimers were inserted 
into planar lipid bilayer, electrophysiological measurements demonstrated that, in the presence of 
calcium, they are able to form a channel with properties identical to those described for PTP (Giorgio et 
al., 2013). A hypothetical model of ATP synthase transition to PTP has been then formulated (Bernardi, 
2013) (Fig. 2).  
Plant mitochondria possess a similar active ATP synthase complex, but it has not been associated to 
PTP formation yet. Nevertheless, some components have been identified, such as OSCP and CyPD, but 
it is still not clear if they could interact in PTP modulation. 
Figure 1: CyPD interacts with mitochondrial ATP 
synthase through the lateral stalk connecting 
FOF1. ATP synthase from mammalian mitochondria 
was separated by SDS-polyacrylamide gel 
electrophoresis and immunodetected with Ab 
against CyPD, before (lane 1) and after treatment 
with the crosslinker DTBP in absence (lanes 2 
and 3) or presence of DTT (lanes 4 and 5) able to 
revert the effect. The 90 kDa crosslinked proteins 
(arrow) reacted also with Ab against the lateral stalk 
subunits of ATP synthase (not shown) (modified 
from Giorgio et al., 2009). 
Figure 2: Hypothetical transition of FOF1 
ATP synthase dimers to form the PTP. 
ATP synthase dimers can undergo PTP 
formation when Ca2+ rather than Mg2+ is 
bound, possibly at the catalytic sites, in 
a reversible process favored by binding 
of CyPD to OSCP. Adenine nucleotides 
counteract PTP formation in synergy with 
Mg2+. Red arrow denotes the hypothetical 
pathway for solute diffusion between two 
FO subunits (adapted from Bernardi, 2013). 
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5 POTENTIAL NEW PRODUCTS & SERVICES
This study will allow the identification of plant secondary metabolites (i.e. flavonoids) able to modulate 
ATP synthase switch to PTP. This would represent the first screening toward the realization of potential 
natural pharmaceuticals/drugs able to interfere with programmed cell death. Furthermore, the analysis 
of the components involved in ATP synthase activity and regulation would lead to identify proteins 
correlated to PCD. Their quantification in different organisms/tissues by immunological/proteomic 
techniques would lead to design diagnostic tools for PTP-related pathologies.
6 CURRENT COLLABORATIONS
6.1 With other researchers 
University of Padova, Department of Biology, Department of Biomedical Sciences; University of Udine, 
Department of Food Sciences; University of Trieste, Department of Life Sciences (LP, Trans2Care).
7 CONTACT OR COLLABORATIONS NEEDED
Future collaboration with clinical laboratories is needed.
8 COMMUNICATION TOOLS
• The high level of expertise in the field of biochemistry, as well as the high level of applicability, quality 
and performance of the presented research will be disseminated through high quality scientific 
publications.
• This research has been presented to the biomedical community at National and International 
congresses.
9 FUNDS NEEDED
9.1 For  basic research (investigation of biological mechanisms): € 40,000
9.2 For applied research (solutions for real-world problems): € 100,000
9.3 For pilot & demonstrator activities (to develop a prototype): € 150,000
10 CONCLUSIONS
The mitochondrial permeability transition is an essential event in mediating the early stage of the PCD 
pathways. The recent evidence of ATP synthase involvement in PTP formation opened an innovative 
and still unexplored research field to find agents able to modulate the PTP. This investigation would 
open new opportunities to identify plant natural products able to interfere with the PTP phenomenon 
and therefore would represent the first step to design diagnostic tools for PTP-related pathologies, 
which comprise a wide range of human diseases.
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Abstract — Flavonoid accumulation is a phenomenon associated to grape maturation and could be ascribed 
to several active and passive mechanisms. A more detailed knowledge of these processes could provide 
outputs about to improve the nutritional values of grape and its derivatives. This goal will be obtained assessing 
an immunochemical detection device able to point out the expression level of membrane transporters in grape 
skin and, thus, to estimate the polyphenol accumulation potential. In addition, this innovative test could allow 
to determine the best time for grape harvest, following in the field the dynamics of flavonoid accumulation 
systems. This parameter will implement the usual parameters applied by agronomical techniques, which 
are based on sugar content and acidity measurement. The evaluation of the phenolic maturity represents an 
efficient tool for the assessment of grape quality, since it takes into account the concentration of secondary 
metabolites as fundamental antioxidant molecules.
Index Terms — TRANS2CARE, grape, flavonoid accumulation, membrane transporters, bilitranslocase-like 
proteins, maturation marker
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1 BACKGROUND
In agronomic practices polyphenol content is one of the most critical characters to assess grape 
quality. The accumulation of these secondary metabolites (flavonoids) has a significant impact on 
fruit nutritional value, as a source of antioxidants for the diet and on the subsequent stages of wine 
processing. Polyphenol synthesis and accumulation in grape cells could positively affect their bio-
availability in mammals, where the absorption into cells is ensured, among others, by bilitranslocase 
(BTL), localized at the intestinal and stomach level, in liver and kidney epithelia as well as in vascular 
endothelium.
2 OBJECTIVES
The aim of the present project was to study and understand which are the mechanisms underlying 
the accumulation of secondary metabolites in plant cells, such as polyphenols, particularly flavonoids. 
It has widely accepted that there are several mechanisms and transporters responsible for this process, 
either active or passive. The characterization of the transporters involved is essential to develop 
cultivation techniques, useful to maximize the content of flavonoids in grapes in the field. In addition, it 
will allow to choose the best time to harvest, when flavonoid accumulation is high and, simultaneously, 
sugar content has not reached its maximum level yet. This target is in agreement with the new market 
guidelines aiming at obtaining wine products with high nutritional quality, lowering sugar content 
and, consequently, alcohol production during winemaking.
3 APPROACH & METHODS
General approach
The application of a molecular approach is proposed, using antibodies produced against mammalian 
BTL to identify similar transporters of flavonoids in grape berry. The antibody was built against the 
transporter specific sequence involved in recognition and binding with the polyphenolic substrates.
Methods
ELISA test and immunochemical methods will be applied. A diagnostic kit will be developed to easily 
detect and possibly to quantify the presence of grape transporters in berry skin. The device will be 
developed in a stick format for ease-of-use.
4 RESULTS
The results obtained so far show that in grape berry skin there are at least five proteins able to cross-
react with an Ab raised against a specific sequence (234-245) of mammalian BTL (Figure 1). All these 
proteins are potential candidates in interaction with flavonoids, since the BTL sequence is known 
to be involved in flavonoid binding and transport. In addition, a transport activity, measured with 
spectrophotometric assay, is detectable in grape and this process is inhibited by the addition of the 
anti-BTL Ab (Figure 2). Moreover, on the basis of ELISA assay, it is shown that the expression level of 
BTL-like proteins increases during berry maturation, exhibiting a pattern similar to that detectable for 
flavonoid accumulation (Figure 3).
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5 POTENTIAL NEW PRODUCTS & SERVICES
The results will allow the realization of an immunochemical kit able to determine the presence of 
the carrier of flavonoids with a simple colorimetric assay performed on skin extracts. If the sequence 
recognized by the Ab would appear to be conserved in the plant kingdom, it could provide cross-
reaction with other enzymes involved in active transport of polyphenols. Therefore, the method will 
Figure 1: Immuno-chemical analysis of BTL-
like proteins in microsomes from berry skins.
Figure 2: Spectrophotometric transport assay in 
microsomes from grape berry pulp. Inhibitory effect due 
to anti-BTL Ab addition.
Figure 3: ELISA test performed on berry skin extracts 
obtained from berries at different developmental stages. 
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also provide an effective mean to assess the potential of phenolic metabolite production in grape 
cultivar. Such a determination would represent a useful application in genetic selection and breeding 
of new accessions, to identify the most promising clones to be propagated.
The main stakeholders of the project will be farmers and breeders, with whom the setup and 
development of the diagnostic kit would be necessarily performed.
6 CURRENT COLLABORATIONS
With other researchers: during these first steps the involvement of researchers from University of Trieste 
(Dept. Life Sciences - LP, Trans2Care) Nova Gorica University (Slovenia - PP3, Trans2Care), Agricultural 
Institute of Slovenia (Ljubljana, Slovenia), Dept. of Plant Physiology (SAS, Bratislava, Slovakia) and 
University of Hohenheim (Faculty of Natural Science, Germany) has been established.
With SMEs: it would be crucial the involvement of local farms to test the feasibility and operation of 
the project.
With hospitals: blood Transfusion Centre of Slovenia (Ljubljana, Slovenia - PP10, Trans2Care).
With associations: A close collaboration with professional associations (both agricultural and enological 
operators) is required to assess the prototype and develop field test. These contacts are partially already 
available (“Consorzio Tutela Vini Collio e Carso” e “ZDRUŽENJE KONZORCIJ KRAŠKIH PRIDELOVALCEV 
TERANA”).
7 CONTACT OR COLLABORATIONS NEEDED
A collaboration is needed with biotechnology laboratories to implement and develop the diagnostic kit.
8 COMMUNICATION TOOLS
Websites: Trans2care, ResearchGate, LinkedIn
9 FUNDS NEEDED
9.1 For basic research (investigation of biological mechanisms): 20.000 €
9.2 For applied research (solutions for real-world problems): 100.000 €
9.2 For pilot & demonstrator activities (to develop a prototype): 150.000 €
10 CONCLUSION
The development of large scale production of the innovation will require subsequent steps, since 
the current technology readiness corresponds to a laboratory level. The next implementation of the 
project will need the involvement of an enterprise with biotechnological competence, with the aim of 
producing a diagnostic kit developed in a stick format for ease-of-use.
This device could provide to winegrowers useful directions to plan the harvest time and to select 
accessions characterized by high polyphenol content.
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Abstract — Neuroreceptors are involved in many neurological diseases and represent the preferential target 
for the pharmacological treatments. Thus functional studies of their activity, by the use of electrophysiological 
techniques, are a fundament approach to understand not only the pathological mechanism of many 
neurological diseases but also the mechanism of action of potential drugs. Unfortunately, this cannot be 
applied for studying the receptor activity in all the human tissues. The option is the use of animal models, 
however they often resemble only some of the neurological diseases in human. In addition, adult or old 
animals are not always suitable for electrophysiological studies of age-related diseases. Here, we propose the 
microtransplantation technique as a novel  and useful method to study receptors in humans and, more in 
general, in adult animals. 
Index Terms — receptors, Xenopus oocytes, microtransplantation, neurological diseases, two-electrode 
voltage-clamp
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1 BACKGROUND
With the microtransplantation technique exogenous cell membranes are injected into the Xenopus 
oocytes, where receptors and ion channels are functional transplanted into the oolemma. The main 
advantages of this technique are:
• already-assembled receptors are still surrounded by their native environment maintaining intact their 
functional properties; 
• the membrane preparations are easy to obtain and they can be isolated from animal and  human 
biopsies;
• a simple approach to analyse the biophysical properties of the receptors in human and adult animals.
2 OBJECTIVES
Analyze the functional and pharmacological properties of the receptors involved in neurological 
disease. This approach is suitable to study receptors isolated from:
• human biopsies [1];
• adult animal models [2].
3 APPROACH & METHODS
General approach
With this approach it is possible to “resuscitate” receptors and ion channels from tissues kept frozen for 
many years. Cell membrane preparations are isolated as described in [1] and samples storage at - 80° 
C until used for the experiments.
Figure 1: Schematic presentation of the microtransplantation technique.
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Methods
The main steps of the technique are summarized in Figure 1. Briefly, Xenopus oocytes, isolated from 
anesthetized animal (A), are dissected from segments of ovary, defolliculated with collagenase, and 
maintained at 16 °C in Barth’s solution. The next day, each oocyte are injected with membranes (i.e. 
human cortex) (B). Two electrode voltage clamp recordings are performed to analyzed the functional 
incorporation of the channels (C). 
Figure 2: Examples of GABA and KAI-currents recorded in two microtransplanted oocytes.
4 RESULTS
The injection of cell membranes into Xenopus oocytes allows the functional characterization of the 
receptors. In Figure 2, examples of GABA- and KAI-currents recorded in oocytes injected with cell 
membranes isolated from human temporal cortex (left) and of GABA-currents recorded in oocytes 
injected with mouse cortex cell membranes from WT and KO model for Rett Syndrome (right).
5 POTENTIAL NEW PRODUCTS & SERVICES
Product: Functional characterization of receptors from human and animal models tissues and their role 
in the diseases. 
Service: A simple approach for screening the efficiency of new drugs for the treatment of neurological 
diseases.
6 CURRENT COLLABORATIONS
Prof. Enrico Tongiorgi, Dept. of Life Sciences, University of Trieste, Italy
Prof. Jean-Michel Rigo, BIOMED Research Institute, Hasselt University, Belgium  
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7 CONTACT OR COLLABORATIONS NEEDED
Source of human biopsies of tissues from animal models. Companies interested in delivery of new 
drugs for treatment of neurological disease. 
8 COMMUNICATION TOOLS
• The high level of expertise quality and performance of the presented methods is disseminated 
through the high quality scientific publications.
• Dissemination of scientific results using media for the general public. 
9 FUNDS NEEDED
9.1 For basic research (investigation of biological mechanisms): € 80.000,00
9.2 For pilot & demonstrator activities (to develop a prototype): € 20.000
10  CONCLUSION
Our model represents a powerful alternative for studying the mechanism of action of potential drugs 
for neurological disorders on the receptor activity. By using human post mortem tissues, as well 
animal models, it is now possible to perform the experiments avoiding the limitation of the  “classical” 
electrophysiological approaches. Moreover, it is possible to extend the study in non-neuronal tissues [3]. 
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SERS-BASED NANOSENSORS FOR 
THE SENSITIVE DETECTION OF 
REACTIVE OXYGEN SPECIES
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Abstract — The unbalanced production of reactive oxygen species (ROS) and reactive nitrogen species (RNS) 
has been implicated in the pathogenesis of several human diseases. Indeed, there is great interest in developing 
methods for measuring quantitatively and selectively the production of ROS/RNS in living cells. Here, we report 
a simple and sensitive method for the detection of ROS, based on surface-enhanced Raman scattering (SERS) 
spectroscopy.
Index Terms — ROS, SERS, gold nanoparticles, antioxidants
_____________________________________________________________________ 
1 BACKGROUND
Reactive oxygen species (ROS) and reactive nitrogen species (RNS) are small-molecule reactive species 
associated with various cellular functions. Indeed, the unbalanced production of ROS/RNS have been 
implicated in the pathogenesis of several human diseases and conditions, including aging, chronic 
inflammation, neurodegeneration, cardiovascular diseases, and certain types of cancer. A high inter-
reactivity and short life spans have made real-time monitoring of these compounds in cellular systems 
challenging. Thus, there is currently great interest in developing methods for measuring quantitatively 
and selectively the production of ROS/RNS in living cells.
Recently, surface-enhanced Raman spectroscopy (SERS) has proven to be an attractive technique for 
sensitive, ultra-fast and non-destructive determination of biological species in low-concentration.
2  OBJECTIVES
Development of a simple and sensitive method for detection and imaging of ROS/RNS, based on 
surface-enhanced Raman scattering (SERS) spectroscopy
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3 APPROACH & METHODS
General approach
Modified metal nanoparticles are introduced into cells and used to directly monitor internal cellular 
molecules.
Methods
We developed nanosensors composed of a self-assembled layer of molecules susceptible to oxidation, 
adsorbed onto the surface of gold nanoparticles (Au NPs). The oxidation of these compounds 
induces a chemical change that is reflected in spectral differences. The spectral analysis permits the 
concentration of ROS/RNS to be monitored in real time and in a non invasive manner.
4 RESULTS
Various ROS/RNS can induce chemical changes in the structure of the adsorbed molecules, which 
is reflected in specific spectral differences. This allows the measurement of specific ROS/RNS under 
different experimental conditions. SERS imaging experiments also demonstrate that these nanosensors 
are capable of giving information on both supra-physiological and physiological oxidative stress in 
single living cells.
Our nanosensors showed interesting properties, such as good water solubility and biocompatibility, 
and low cytotoxicity. In particular, they exhibit selective and concentration-dependent signals upon 
exposure to certain ROS, especially superoxide anion radicals. Moreover, they are best excited with 
near-infrared excitation (785 nm), a particularly convenient feature when studying biological specimen 
(i.e. low fluorescence background, good tissue penetration). 
5 POTENTIAL NEW PRODUCTS & SERVICES
Product: A refinement of this method may enable the multimodal analysis of a complex array of ROS/
RNS in bio-systems. This can lead to an improved understanding of the oxidative stress related diseases 
at a cellular level. 
Service: A high performance intracellular detection platform for the evaluation of the antioxidant 
activity of pure compounds (e.g. new molecular entities, drug candidates), natural extracts (foods, 
nutraceuticals), or endogenous compounds could be established. 
6 CURRENT COLLABORATIONS
6.1 With other researchers 
Mojca Kržan, Insitute of Pharmacology and Experimental Toxicology, Faculty of Medicine, University of 
Ljubljana; 

















7 CONTACT OR COLLABORATIONS NEEDED
To conduct feasibility study (technical feasibility, method validation, prototype development), we are 
looking for experts in bioinformatics and engineers.
To develop business strategy (business model, market research and validation, sustainability strategy), 
we need business experts.
8 COMMUNICATION TOOLS
This method has been presented to the scientific community at the ET4H - 1° International Workshop 
on Protein Electron Transfer: from Fundamentals to Applications for Health, Modena (ITA) 29-30 
October 2013. (http://www.et4health.unimore.it/site/home.html).
9 FUNDS NEEDED
9.1 For basic research (investigation of biological mechanisms): 60.000 €  
9.2 For applied research (solutions for real-world problems): 100.000 €
9.2 For pilot & demonstrator activities (to develop a prototype): 500.000 €
10 CONCLUSION
We presented a novel SERS-based nanosensors, which are able to detect reactive oxygen species with 
high sensitivity and sensibility. They exhibit good biocompatibility, and low cytotoxicity. Furthermore, 
the combination of this sensing method with the advance of SERS imaging technology formed the basis 
for a high performance intracellular detection platform, which could lead to a greater understanding 
of oxidative stress-related diseases at a cellular level.
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X-RAY DIFFRACTION @ ELETTRA 
SYNCHROTRON: ATOMIC INSIGHT 
OF YOUR BIOMEDICAL TARGET
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Doriano Lamba2, Alessandro Pesaresi2, Maurizio Polentarutti1
1 Elettra-Sincrotrone Trieste S.C.p.A. di interesse nazionale, 
Strada Statale 14 - km 163,5 in AREA Science Park, 34149 Basovizza, Trieste
2 Istituto di Cristallografia – CNR - Trieste Outstation, 
Strada Statale 14 - km 163,5 in AREA Science Park, 34149 Basovizza, Trieste
Abstract — Crystallography is an invaluable tool to understand atomic structure. The knowledge at atomic 
scale of small and large molecules is crucial for many biomedical and biotechnological applications, ranging 
from drug design and optimization to enzyme functional studies and engineering. The physical properties of 
the solid state seen in crystals and powders of both drugs and pharmaceutical excipients are of interest because 
the nature of the crystalline form of a drug substance, due to polymorphism, may affect both the production 
and formulation as well as its stability in the solid state, its solution properties and its absorption. We offer a 
comprehensive access to state of the art X-ray diffraction tools and methodologies, supporting all the steps, 
from sample preparation to 3D structure analysis.
Index Terms — X-Ray diffraction, Macromolecular Crystallography, Alzheimer’s disease, CK2 kinase, drug 
polymorphism, XRD1, Structure Based Drug Design, Active Pharmaceutical Ingredients
_____________________________________________________________________ 
1 BACKGROUND
X-ray diffraction from crystalline samples of macromolecules, like proteins or enzymes, allows to get 
atomic level details about their 3D structure, active site details, charge distribution, substrate binding 
features. These are the foundations - aided by quanto-mechanics and molecular dynamics calculations 
- of rational design of new molecules, acting as potential drugs (Structure Based Drug Design). 
Molecular structure is also the starting point for industry related projects based on molecular 
engineering for technological applications, like enzymes optimization or immobilization.
Furthermore, the packing analysis of solid state crystal forms contains invaluable information for 
pharmaceutical industry about polymorphism in APIs (Active Pharmaceutical Ingredients), connected 
to solubility and bioavailability. 
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Thanks to the high brilliance in the X-Ray spectral range, the synchrotron light sources played since the 
beginnings a pivotal role in the development and success of structural biology related sciences. They 
represent today the ideal tool to investigate biological samples.
2 OBJECTIVES
Elettra-Sincrotrone Trieste provides access to atomic insights of biomedical targets via powerful 
biocrystallography tools and methodologies that requires time and cost demanding platforms for 
sample preparation and sample screening. Elettra offers a convenient way to exploit cutting edge 
technologies and proven long term experience in molecular structure solution and characterization.
3 APPROACH & METHODS
General approach
1. Target production and purification. 2. Target crystallization. 3. Crystal screening. 4. Data acquisition. 5. 
Data analysis and target model building.
Methods
Steps involved in macromolecular crystallography are well established [1]. Brief graphical summary of 
the main pathway is shown in Figure 1.
Figure 1: Schematic presentation of a macromolecule structural characterization work flow, starting from 
gene expression to the 3D structure determination. Any of these steps are offered to customers to accelerate 
structure-based drug discovery, with competitive timelines and scientific excellence. Pictures refer to structural 
characterization of acetylcholinesterase from Torpedo californica, a protein template for the development of 
inhibitors for Alzheimer’s disease [2]. 





for new product development
(e.g. Structure Based Drug Discovery)
Map calculation
283
The macromolecule of interest has to be produced and purified in milligrams amounts and 
characterized by biochemical and biophysical methods. Suitable physico-chemical parameters have 
then to be assessed aiming to obtain ordered solid aggregates (crystals). Crystallization is achieved by 
screening different conditions exploiting buffer pH, precipitant concentrations, additives, etc. 
Elettra crystallization lab aims to obtain single crystals of the bio-molecular system under investigation. 
In order to find the optimal crystallization conditions, thousands of experiments are carried out 
in parallel, using computer-assisted robotic pipelines that are capable of cocktail preparation, 
crystallization plate setup, and inspection and interpretation of results.
Robots are used to prepare, dispense, inspect, evaluate, handle volumes of solutions down to 50 nL 
and monitor in time the evolution of the crystallization process. The whole work flow is tracked with 
unique identification bar-codes, assigned to each crystallization trial. 
High quality crystalline samples are then tested at the XRD1 beamline, where data are collected from 
best diffracting crystals.
 
Figure 2: Current Elettra XRD1 setup showing also a robotic sample changer suitable to store and quickly screen up 
to 50 cryogenically cooled (Liquid nitrogen) crystals.
XRD1 is operative since 1994 and since then it contributes to the resolution of several important bio-
organic-inorganic systems, ranging from small molecules (drugs, vitamins, catalysts), to protein and 
enzymes involved in several physiological and pathological states. The beamline is characterized by 
cutting edge instrumentation for automatic sample mounting and diffraction data collection, as well 
as up-to-date software and high performance computing capabilities for data analysis.
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4 RESULTS: SOME EXAMPLES
Several examples of small and large molecules successfully determined at XRD1 have been published 
by the worldwide user community. In-house activities have produced important results in the 
characterization of enzymes involved in neurodegenerative diseases. 
Alzheimer’s disease (AD) is thought to be the leading cause in senile dementia, hence the development 
of an effective therapeutic treatment of this disease is of primary importance and would have a great 
social impact. The improvement of old, and the development of new drugs targeting the cholinergic 
system is still pursued. In collaboration with pharmaceutical companies as well as academic research 
groups, we contributed to the screening process for new drugs showing a better pharmacokinetic 
as well as a pharmaco-dynamic profile, through the determination of the X-ray crystal structure of 
complexes with derivatives carefully selected among several others. 
The results obtained clearly pinpointed that in order to help to direct the rational design of new 
inhibitors and to elucidate the molecular determinants in enzyme inhibition, the crystallographic 
structure determination of molecular complexes at certain milestones along the elucidation of an 
enzymatic process or the development of interacting inhibitory drugs based on molecular modeling, 
appeared to be a tool of choice. 
In this contest, the experimental AD therapeutic bisnorcymserine (Figure 3), a synthetic carbamate, 
shows an interesting activity and selectivity for burrylcholinesterase [2], and its clinical development is 
currently being pursued by QR Pharma Inc.
Figure 3: Close-up view of the of active site of TcAChE in complex with bis-noreseroline, the leaving product of the 
enzyme catalyzed reaction with bis-norcymserine [2].
Bis-norcymserine
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Several systems have been also characterized by XRD1 users. 
CK2 is an example of important tumor targets successfully tackled [3]. CK2 is a ubiquitous, acidophilic 
Ser/Thr protein kinase. It has been known for a long time that kinase activity tends to be particularly 
high in cancer cells compared to that of their “normal” counterparts and an ample spectrum of cancer 
cells derived from tumors of different origin share abnormally high levels of CK2. These tumors cells 
have been shown to undergo apoptosis after treatments, either genetic or pharmacological, that 
reduce CK2 catalytic activity.
CX-4945 is the first clinical stage (clinical stage 2) inhibitor of protein kinase CK2 for the treatment 
of cancer. It is representative of a new class of CK2 inhibitors with Ki values in the low nanomolar 
range and unprecedented selectivity versus other kinases. Figure 4 presents the crystal structure of the 
complex of CX-4945 with the catalytic subunit of human CK2. Consistent with their ATP-competitive 
mode of inhibition, all three compounds bind in the active site of CK2 (type I inhibitors).
  
Figure 4: Crystal structure of human protein kinase CK2 with CX-4945, a clinical stage inhibitor for the treatment of 
cancer (shown with pink sticks).
 
Another research line deals with small molecules powder diffraction analysis in particular drugs. Indeed, 
drug polymorphic characterization is one of the most critical point for pharmaceutical industries. 
Dosing solid state drug in fact is the most common way to supply APIs (Active Pharmaceutical 
Ingredient); different solid state forms have different bioavailability. This property of solid state is 
so crucial that different drug forms are patented and are tightly monitored by national institution 
responsible for regulating, protecting and promoting public health. Measurements in this field are 
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routinely performed at XRD1 beamline to characterize polymorphic contamination, exploiting 
synchrotron brightness to detect amount, unreachable with conventional X-ray sources. During these 
industrial committed activities, procedures compliant with Good Manufacturing Practices (GMP) are 
applied. Ad hoc protocols and methodologies (International patent n. PCT/EP2012/059127) have been 
especially developed for these purposes.
5 POTENTIAL NEW PRODUCTS & SERVICES
Service: Tailor-made solutions in protein production, crystallization, data acquisition and data analysis 
for the molecular target of interest. The structural information could be applied to:
• Drug discovery solutions for global pharma, biotech and research organizations: lead compound 
characterization and improvement through crystallographic screening of target-ligand complexes.
• Macromolecules engineering: to suit new biotechnological applications or for functional studies 
among others.
• Polymorphic characterization for pharmaceutical industry: from process control to final product 
compliance.
6 CURRENT COLLABORATIONS
6.1  Accademic collaborations
The service of molecular structural and functional characterization is offered by a joint Elettra-
Sincrotrone Trieste and the Istituto di Cristallografia – CNR - Trieste Outstation, collaborative research 
group.
6.2  Industrial collaborations
The polymorphic characterization is offered as a collaboration between Elettra-Sincrotrone Trieste and 
Zach System S.p.A. (Zambon group).
7 COMMUNICATION TOOLS
• The high level of expertise in the field of Structural and Functional Biology as well as the high level of 
applicability, quality and performance of the presented methods is disseminated through the high 
quality scientific publications.




The 3D model obtained from the crystallographic experiment show details on topology and “hot” 
binding sites of a macromolecular target. This model is the starting point for quanto-mechanics and 
molecular dynamics calculations aimed to investigate enzymes mechanisms of action, to design new 
molecules interacting with the target, to adapt enzymes for industrial applications.
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The XRD1 beamline hosts national and international academic users, selected on the base of scientific 
and technological impact via a peer review process as well as industrial proprietary research.
Italian and European specific programs (BiostructX) support academic national and international access 
to the facility. A second highly automated X-ray diffraction beamline (XRD2) is under construction 
in partnership with the Indian Institute of Sciences (IIS). Users’ activities are expected to start in the 
beginning of 2015. 
Accessing Elettra Structural Biology Laboratory and X-ray Diffraction Beamlines is a unique opportunity 
to thoroughly characterize your biomedical target and to start a collaborative project that will open 
new or expand your scientific horizons.
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THE SECRET FOR A PROTEIN 
PRODUCTION FACILITY@ELETTRA
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Abstract — Expression, purification and structure determination of recombinant proteins is a fundamental 
requirement for a variety of biological applications, from exploratory research to pharmaceutical drug discovery.
Exploiting the expertise and the strategic location of the laboratories of Elettra Synchrotron of Trieste, we 
have invested to create a dedicated center for protein production and characterization in the newly renovated 
structural biology lab of Elettra. The PROTEO project aims to offer a specialized support to research groups that 
need to obtain pure recombinant  proteins for functional or structural studies. The core protein production unit 
is equipped to express/purify proteins with high efficiency in prokaryotic and eukaryotic systems and is setting 
up HT protocols. Currently, ten different projects are running in the lab. For each project, constructs design 
followed by fast multi-cloning approach has been performed leading to the combined evaluation of a number 
of different expression data: most adequate expression systems were chosen and the purification protocols 
were optimized to obtain correctly folded, functional and stable proteins for structural studies.
In this paper we present the organization of the PROTEO protein production platform and a number of studies 
ongoing.




Expression and purification of recombinant proteins is a fundamental requirement for a variety of 
biological research applications, from exploratory research to pharmaceutical drug discovery. The past 
10 years have witnessed a fast evolution of postgenomic technologies. One of the fields that was 
highly boosted by the ‘’omics’’ initiatives is the production of recombinant proteins, which experienced 
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an extraordinary increase of throughput and results, fueling thus the comprehension of challenging 
scientific questions (1). 
2 OBJECTIVES
Organize and validate a protein production lab by semi-automated approaches of cloning and 
expression of multiple protein targets in E.coli, insect cell and mammalian expression systems. Give 
specialized support to collaborators to get their protein of interest for functional and structural studies. 
Focus on proteins that are relevant for cancer diagnostic and therapy. 
3 APPROACH & METHODS
3.1  General approach
The protein production workflow is schematized in Fig.1. Critical steps are the construct design and the 
parallel evaluation of multiple samples/variables. The “Multiple Cloning” and the “Multiple-Parameter 
Test-Expression” can be automated by set up of robotized protocols (Liquid Handling Freedom EVO 
150 – TECAN).
3.2  Methods
Constructs design is based on bioinformatic analysis and experimental data. The defined sequences 
are PCR amplified  and subcloned by Gateway® (Invitrogen) or LIC cloning methods that are suitable 
for parallel/robotic processes (2, 3). 
Expression constructs are fused with different N-terminal tags accordingly with the project needs, and 
all contain an His6-tag to allow parallel affinity purification on methal chelated resin. Tags are cleaved 
by specific protease (TEV  or Prescission protease). Purification optimization and scale up is done 
exploiting all chromatographic techniques available in the lab. Usually, the affinity chromatography 
step is followed by IEX and SEC. Quality control is done by SDS-PAGE and Western blot. When required, 
activity assay is performed. Thermal stability assay is done by RT-PCR using CFX96-BioRad (4).   
4 RESULTS
Our production pipeline is currently composed of about 10 proteins, derived from active collaborations 
with PROTEO’s partners and other external groups. These proteins are targets of pharmacological 
interest for cancer therapy. 
Accordingly to the protein intrinsic features and the scope of the work, we can choose to  express 
the protein in E.coli, insect or mammalian cells. Parallel evaluation of multivariate parameters (strains, 
induction mode, T°, t) leads to identification of optimal expression conditions. Below are shown some 
examples of results obtained for different proteins along the expression-purification workflow:
Evaluation of the expression levels of USP1 obtained by comparing different E.coli strains with various 
expression vectors (table 1)
• SDS-PAGE analysis from affinity-purification steps of three proteins (Fig. 2: a. Pin1; b. USP18; c. Her2)
• Thermofluor assay to evaluate the stability of purified proteins. In Fig. 3 is reported the thermal-shift 








































Fig. 2: SDS-PAGE analysis from affinity-purification steps of three proteins (a. Pin1; b. USP18; c. Her2). Pin1 expressed 
in E.coli (BL21); b. hUSP18 in insect cells (Sf9); c.  Her2-Fc in mammalian cells (HEK293)
Fig. 3:Thermofluor assay to evaluate 
the stability of purified proteins. In 
the panel is reported the thermal-
shift plot of purified Pin1 WT, that 
results to have a Tm=53.8 °C ± 1.2°. 
Tab1: Table of the total levels  of expression otained for human USP1full-length expressed in different E.coli strain. RP 
strains express higher amount of proteins, although insoluble.
protein for more than 3 weeks at 4°C, the Tm and the profile is almost unchanged, suggesting that the 
protein is stable in the storage buffer.  
• Improve yields by growth in bioreactor: Pilot study to set  up expression condition in a 2L bioreactor 
(Biostat B, Sartorius) has improved the yield of final purified Pin1, going form 20 mg/L to 80 mg/L (Fig. 4). 
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5 POTENTIAL NEW PRODUCTS & SERVICES
The aim is to offer a specialized support to research laboratories (public or private) for a rapid 
identification of best conditions for recombinant protein production. Moreover, the close contact 
with synchrotron beam lines such as SAXS and X-ray diffraction, will facilitate access of biomedical 
researcher to structural biology approaches.  On the long term our objective will be to create a tailored 
service that will enhance efficiency of basic and applied research in the local area.
6 CURRENT COLLABORATIONS
• Francesca Demarchi – LNCIB, Trieste (PP2, Proteo); 
• Gianni Del Sal Lab – LNCIB, Trieste, (PP2, Proteo); 
• Claudio Brancolini – University of Udine (PP5, Proteo);   
• Ario de Marco – University of Nova Gorica (PP1, Proteo); 
• Jan Mavri – COBIK, Ajdovščina (PP4, Proteo); 
• Sabrina Pricl – University of Trieste; 
• Gianmaria Severini – IRCCS Burlo Garofolo – Trieste; 
7  CONTACT OR COLLABORATIONS NEEDED
The PROTEO protein production facility would like to collaborate with:
Protein chemistry experts for N-terminal sequencing and mass spectrometry ( ESI-MS, MALDI);
Pharmacologist and medicinal chemists, to develop small molecules that will interact/inhibit the 
protein targets we are interested in;
Anyone who needs to over-express and purify its protein and do not have the suitable resources. 
Fig. 4: bioreactor Biostat B, (Sartorius) assembled with a 2L vessel, and parameters used to express Pin1. 
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8 FUNDS NEEDED
8.1  For basic research (investigation of biological mechanisms): 50.000 € 
8.2  For applied research (solutions for real-world problems): 100.000 €
8.3  For pilot & demonstrator activities (to develop a prototype): 150.000 €
9  CONCLUSIONS
Thanks to the PROTEO project we could start to implement a new protein production facility at Elettra’s 
Structural Biology Laboratory. Collaborating with external research laboratories we could set up the 
expression of different recombinant proteins in E.coli, insect and mammalian cells and validate several 
expression vectors and purification protocols. Some proteins have been obtained in quantity and 
quality suitable for further experiments (i.e. assay set up, crystallization trials, protein-protein interaction 
studies). Such a service will allow an increase in efficiency and scientific productivity, saving thus time 
and money.  
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CENTER FOR ANTIBODY 
PRODUCTION RIJEKA (CAPRI)- 
TOWARDS A NEW RESOURCE FOR 
ANTIBODY-BASED TOOLS
Tihana Lenac Roviš
University of Rijeka Faculty of Medicine, Center for Proteomics, Brace Branchetta 20, 51000 Rijeka, Croatia
Abstract — Center for Antibody Production Rijeka (CAPRI) is a part of the Center for Proteomics devoted to 
mouse monoclonal antibody production. The Center for Proteomics is a department at the University of Rijeka 
Faculty of Medicine that is to a large extent self-sustainable since it employs scientists, administrative and 
technical staff and covers all its research costs from competitive international grants which makes it a unique 
department in the Croatian academia. One of the objectives of the Center for Proteomics is to put emphasis on 
applied R&D and utilization of the existing large collection of antibodies and antibody-based products, both 
suitable for further commercial development.




CAPRI, as a part of the Center for Proteomics, possesses an excellent collection of monoclonal antibodies 
(mAbs) for research purposes. A major part of this unique collection can be used to investigate the 
functions of viruses that are widely spread among the world’s population. CAPRI has also generated 
a set of mAbs against surface receptors on human and mouse lymphocytes. These mAbs are fully 
characterised and ready for market entry. In addition, CAPRI has several research projects based on its 
mAbs, with the potential to develop new and innovative products.
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2 OBJECTIVES
Utilise the generated antibodies for research, diagnostic and therapeutic applications.
Increase the visibility and awareness of business stakeholders about science-business interaction 
opportunities.
3 APPROACH & METHODS
General approach
CAPRI was established with the focus on production and purification of recombinant proteins and 
mAbs against viral and cellular proteins. The goal of the CAPRI’s spin-off project is to commercialise the 
available research products and attract grant funds for new and existing products from CAPRI’s mAb 
portfolio.
Methods
1. Custom mAbs/hybridoma development 
 Protein (immunogen) production via His-tag and GST-tag purification from E. Coli and Fc-fusion 
protein production in eukaryotic cells
2. Construction of recombinant proteins (potential therapeutics based on mAbs)
3. Construction of new protein and RNA expression vectors
4. In vivo  methods (state of the art animal facility with the impressive collection of genetically modified 
mice with alterations in various aspects of immune response)
4 RESULTS
Figure 1: Varicella proteins visualized in the cell culture and in the human skin and ganglium using our unique mAbs
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Figure 2: CAPRI’s mAb bank
5 POTENTIAL NEW PRODUCTS & SERVICES
1. The collection of mAbs against ~100 target proteins, such as immune cell receptors, their ligands 
and viral proteins. For most of these protein targets there are no other antibodies available anywhere 
in the world. 
2. Innovative recombinant immunotherapeutics
3. Immunotoxin for treatment of glioblastoma multiforme
4. Immunotherapeutic for bridging  the  innate  and  the  specific  antiviral  response
5. New strong viral promotor
Center for Proteomics has produced, purified and packed its mAbs according to the standardised 
protocols, generated a web platform offering its mAb collection and supporting each mAb with the 
corresponding data sheet file.
The database is available at : http://products.capri.com.hr/
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6 CURRENT COLLABORATIONS
In the mAb development Center for Proteomics currently collaborates with the numerous research 
institutions:
1. University of Alabama, Birmingham, USA 
2. Medical University, Innsbruck, Austria
3. Max von Pettenkofer Institute, LMU, Munich, Germany
4. National Institutes of Health (NIH), USA 
5. Heinrich-Heine University, Duesseldorf, Germany
6. Medical School, Hannover, Germany
7. Laboratory of Immunology, NIAID, Maryland, USA
8. Ruhr-Universitat Bochum, 
9. Medizinisches Proteom-Center, Germany
10. Robert Koch-Institute, Berlin, Germany
11. The Rudjer Boskovic Institute, Zagreb, Croatia
7 CONTACT OR COLLABORATIONS NEEDED
Center for Proteomics is interested in future collaboration with companies/institutes or consultants 
with extensive experience in GMP and SOP practices in the field of large scale biopharmaceutical 
production.
8 COMMUNICATION TOOLS
Selected relevant publications  2013:
1. Lenac Rovis T et al. A comprehensive analysis of varicella zoster virus proteins using a new 
monoclonal antibody collection. Journal of Virology, 2013
2. Juranic Lisnic V et al. Dual Analysis of the Murine Cytomegalovirus and Host Cell Transcriptomes 
Reveal New Aspects of the Virus-Host Cell Interface. PLoS Pathogens, 2013
3. Trsan T et al. Superior induction and maintenance of protective CD8 T cells in mice infected with 
MCMV vector expressing RAE-1γ. PNAS, 2013
More on current research projects can be found on: http://www.capri.com.hr
Contact details:
E-mail: info@capri.com.hr
Telephone: +385 51 651 260
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9 FUNDS NEEDED
Forecast on the basis of three years
9.1.  For applied research on mAb bank exploitation 
 (solutions for real-world problems): 100.000 €
9.2   For  ongoing basic research on recombinant immunotherapeutics    
 (investigation of biological mechanisms): 350.000 €
9.3  For  subsequent pilot & demonstrator activities (to develop a prototype):   
 50.000 €
10 CONCLUSION
CAPRI will continue developing its antibody portfolio using the funds granted from various sources. The 
diversification of antibody commercialization processes offers plenty of opportunities for collaborative 
projects with academia and innovative SMEs, including licensing opportunities. Please contact us in 
case you are interested in the presented antibody bank or antibody-based compounds. We also offer a 
full-service development of new and reliable custom-made monoclonal antibodies.
ACKNOWLEDGEMENT
This work was supported by the “Regional Competitiveness” operational programme 2007-2013; project 
“Becoming entrepreneurial: Knowledge transfer from the University of Rijeka Faculty of Medicine to the 
biotechnology business sector” (IPA2007/HR/16IPO/001-040517).
References
Lenac Rovis T et al. A comprehensive analysis of varicella zoster virus proteins using a new monoclonal 
antibody collection. Journal of Virology, 2013
Juranic Lisnic V et al. Dual Analysis of the Murine Cytomegalovirus and Host Cell Transcriptomes Reveal 
New Aspects of the Virus-Host Cell Interface. PLoS Pathogens, 2013
Trsan T et al. Superior induction and maintenance of protective CD8 T cells in mice infected with MCMV 
vector expressing RAE-1γ. PNAS, 2013
299
SIGN WEBSITE AND DATABASE
Anna Savoia
Department of Reproductive, Developmental and Public Health Sciences, IRCCS Burlo Garofolo, Trieste
Genetics is a complex field of medicine that is rapidly evolving thanks to application of new 
approaches and technologies. Only the excellence centres that are able to constantly updated to such 
a technological evolution will provide patients with the best assistance and adequate cures. 
Through the gathering of information and data collection, and the assessment of the current state 
of the health system and common practices, the SIGN project will ensure an equal assessment of 
diagnostic and therapeutic procedures for patients with genetic diseases, increasing the quality of the 
management of patients with genetic diseases in the Italian/Slovenian inter-regional area. 
To achieve these aims, a series of different aspects have been addressed by the project. A key aspect 
is to fill the gap of the poor knowledge of medicine, particular of medical genetics and rare diseases, 
within general population. Despite genetics is a relevant topic, general population does not have 
enough knowledge to understand health implications and choose among different treatment options. 
Several work packages of SIGN are devoted to resources and activities for education and information of 
the general public and health professionals in general. Therefore, the partners of the SIGN project have 
organized not only specific public events and training activities but have also developed a dedicated 
website (http://www.signgenetics.eu/), available in both Italian and Slovenian so that everybody could 
benefit from it. 
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The SIGN website is organized in different sections for general public: basic genetics and genetic diseases 
are two of the main topics. There are also specific “educational” area for students and researchers where to 
find power point lessons related to general topics of genetics and clinical cases.
Moreover, the website is connected with the genetic diagnostic centres and the genetic therapeutic and 
rehabilitation centres present in the cross border region. This database, which has been developed thanks 
to a series of questionnaires filled in by different Institutions, is available as resource to anyone interested 
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Alessandro Tronchin & Adriano Savoini
T&B e associati S.r.l., c/o AREA Science Park, Padriciano 99, 34149 Trieste
PREMESSE
La Conferenza congiunta svoltasi in data 27 febbraio 2014 tra i Progetti dell’area biomedica finanziati 
daI Programma per la Cooperazione transfrontaliera Italia-Slovenia 2007-2013 ha fornito l’occasione 
per valutare il posizionamento rispetto al mercato di sbocco delle varie tecnologie sviluppate dai 
ricercatori coinvolti.
La valutazione è stata effettuata tramite uno strumento di misura, le cosiddette TRL – Technology 
Readiness Levels,  utile a stadiare in maniera oggettiva la vicinanza al mercato, o all’utilizzatore finale, 
della tecnologia stessa. Inventato nel 1974 da Stan Sadin, un ricercatore della NASA, il sistema TRL non 
valuta la qualità o adeguatezza di una tecnologia, ma soltanto il grado di maturità verso il suo utilizzo 
finale.
Tutti i partecipanti alla Conferenza erano stati quindi invitati a presentare i risultati della loro ricerca in 
modo omogeneo (con l’utilizzo di un modello messo a disposizione degli iscritti) per  consentire la 
valutazione rapida del livello di maturità tecnologica raggiunta. 
Le operazioni di valutazione sono state condotte da un apposito team di 6 valutatori con un bagaglio 
di competenze tecnico-scientifiche molto variegato, coordinati dal Project Manager del progetto 
Trans2Care, Adriano Savoini.
L’utilizzo dello strumento TRL riveste particolare interesse, in quanto permette di: 
a. identificare la distanza della specifica ricerca dal suo potenziale approdo al mercato, sia dal punto di 
vista temporale che tecnologico / operativo; 
b. aiutare a stabilire un legame “concettuale” tra l’idea tecnologica ed il potenziale utilizzatore; 
c. stimolare il ricercatore a confrontarsi con uno schema mentale di “percorso industriale”, spesso molto 
distante da quello con cui è abituato in ambienti di lavoro accademici;
d. capire quali sono i passi o gli aspetti mancanti o poco considerati del percorso da fare verso 
l’applicazione finale;
e. comprendere se la propria idea abbia il grado di maturità richiesto per una specifica proposta 
progettuale all’interno del nuovo programma quadro per la ricerca e l’innovazione europea Horizon 
2020 (ove alcuni bandi ammettono solo progetti basati su tecnologie ad un predefinito TRL). 
Va ribadito che questo tipo di valutazione non si configura in alcun modo come un giudizio qualitativo 
sulla ricerca bensì costituisca una valutazione di maturità tecnologica.
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RISULTATI
Partendo da queste basi si è proceduto alla valutazione di ben 65 poster ottenendo i seguenti risultati.
 
Figura 1 : frequenza di ricerche nelle classi TRL
NOTA: N/A  (Non Applicabile): indica i poster nei quali erano trattati aspetti non tecnologici, quali ad esempio studi 
clinici o semplici presentazioni delle istituzioni di ricerca.
CONCLUSIONI
Dall’analisi dei risultati riportati nella Figura 1 si sono potute tratte delle interessanti conclusioni.
Il valore più frequente si posiziona nell’intorno della TRL 3 corrispondente ad una situazione nella quale 
ci si trova ancora nella fase iniziale della ricerca in cui si raccolgono dati e si svolgono studi ed analisi 
per verificare una ipotesi, oppure si esplorano concetti alternativi e si valutano soluzioni tecnologiche 
alternative. 
Volendo fare un interessante parallelo con le fasi progettuali tipiche del percorso di sviluppo prodotto 
a norme ISO 9000, ci si colloca mediamente in una situazione di Studio di Fattibilità, quindi una fase 
ancora molto precoce rispetto al prodotto finale utilizzabile dal mercato.
Tuttavia si osserva che 5 tecnologie si posizionano tra la TRL 6 e la TRL 9, configurandosi come 
promettenti esempi di metodologie pronte ad essere progressivamente avviate a mercato. Nel 
campione esaminato, si tratta di un valore di ca. 8%. 
La presentazione dei risultati dell’analisi ha fornito lo spunto per instaurare un proficuo dibattito con i 
vari gruppi di ricerca presenti all’evento. Questo ha permesso di sfatare alcuni luoghi comuni come, ad 
esempio, l’idea che i ricercatori risultino spesso interessati esclusivamente ai risultati della loro ricerca 
senza valutare appieno la distanza che intercorre tra la propria ricerca ed il mercato.
Al contempo si è notata però incertezza sul come affrontare in modo efficace ed efficiente il percorso 
verso il possibile mercato, sia all’interno della propria organizzazione che con il coinvolgimento di altri 
partner accademici e/o industriali.
Infine, la presenza di tecnologie che si posizionano su livelli di TRL superiori al 5 è una chiara indicazione 
di come la filosofia che sta alla base della Cooperazione transfrontaliera (favorire le sinergie ricerca-
innovazione nell’area transfrontaliera Italia-Slovenia) possa costituire un forte impulso allo sviluppo 
di prodotti e servizi basati su nuove tecnologie e stimolare l’interazione tra giovani ricercatori, spesso 
focalizzandone gli sforzi su aree ad alto impatto socio
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OCENJEVANJE PO TEHNOLOGIJI 
T.R.L.: KOMENTARJI IN ZAKLJUČKI
Alessandro Tronchin & Adriano Savoini
T&B e associati S.r.l., c/o AREA Science Park, Padriciano 99, 34149 Trieste
UVOD
V okviru skupne konference, ki so jo dne 27. februarja 2014 organizirali Projekti s področja biomedicine, 
financirani iz programskih sredstev za čezmejno sodelovanje Slovenija-Italija 2007-2013, je bilo mogoče 
oceniti, z vidika tržišča, izhodiščni položaj tehnologij, ki so jih razvili projektni raziskovalci.
Tehnološki dosežki so bili ocenjeni s pomočjo ocenjevalnega orodja, in sicer tako imenovane TRL – 
Technology Readiness Levels tehnologije, ki se uporablja za objektivno določanje stopnje pripravljenosti 
tehnologije za tržišče oziroma za končnega uporabnika. Sistem TRL, ki ga je leta 1974 izumil Nasin 
raziskovalec Stan Sadin, ne ocenjuje kakovosti oziroma primernosti tehnologije, temveč se osredotoča na 
stopnjo zrelosti slednje v primerjavi s predvideno končno uporabo.
Vsi udeleženci na Konferenci so bili pozvani, da predstavijo na homogen način rezultate svojih raziskav (s 
pomočjo enotnega modela, ki je bil na voljo za vse vpisane) in tako omogočijo hitro ocenjevanje stopnje 
dosežene tehnološke zrelosti. 
Ocenjevanje je opravljala posebna skupina 6 ocenjevalcev z različnimi tehnično-strokovnimi 
kompetencami, pod vodstvom Vodje projekta Trans2Care, gospoda Adriana Savoinija.
Uporaba tehnologije TRL je izredno zanimiva, saj omogoča: 
a. določanje razdalje med specifičnimi raziskavami in njihovim prodorom na tržišče, tako s časovnega 
kot tudi tehnološko/operativnega vidika; 
b. ustvarjanje “konceptualne” vezi med tehnološko idejo in potencialnim uporabnikom; 
c. spodbujanje raziskovalcev k soočanju z mentalno shemo “industrijske poti”, ki se precej oddaljuje od 
shem, na katere so vajeni v akademskih krogih;
d. razumevanje manjkajočih ali slabo upoštevanih korakov oziroma aspektov, ki jih je potrebno narediti 
na poti do končne aplikacije;
e. spoznavanje dejstev, ali ima ideja zahtevano stopnjo zrelosti za specifičen projektni predlog v okviru 
novega Evropskega programskega obdobja za raziskavo in inovacije, Horizon 2020 (tam kjer razpisi 
dopuščajo le projekte s tehnologijo, oblikovano na podlagi določene TRL ocene). 
Velja poudariti, da tovrstna tehnologija ocenjevanja ne podaja mnenja o kakovosti samih raziskav, temveč 
predstavlja le oceno tehnološke zrelosti.
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REZULTATI
Na podlagi omenjenih dejstev je bilo ocenjenih skupaj 65 plakatov, ki so dosegli sledeče rezultate.
 
Slika 1 : frekvenca raziskav v različnih TRL skupinah
POMNI: N/A  (non-applicable): označuje plakate z vsebinami ne-tehnološke narave, npr.: klinične študije ali preproste 
predstavitve raziskovalnih ustanov.
ZAKLJUČKI
Na podlagi analize rezultatov, ki so predstavljeni na Sliki št. 1, so bili podani zanimivi zaključki.
Najpogostejša ocena se giblje okoli stopnje TRL 3, ki odraža situacijo, kjer se raziskave nahajajo še v 
začetni fazi zbiranja podatkov in opravljanja analiz z namenom preverjanja postavljene hipotez oziroma 
se raziskujejo alternativni koncepti ter ocenjujejo alternativne tehnološke rešitve. 
Če primerjamo projektne faze, tipične za razvoj produkta po ISO 9000 standardih, se lahko v povprečju 
umestimo v fazo Študije izvedljivosti, ki odraža precej zgodnjo fazo v primerjavi s končnim produktom, ki 
ga lahko uporabimo na tržišču.
Kljub temu se pet tehnoloških dosežkov uvršča med stopnjo TRL 6 in TRL 9. Ocenjene tehnologije, ki so se 
izkazale kot obetavni primeri metodologij, pripravljenih za progresivno uvajanje na tržišče, predstavljajo 
v ocenjevani skupini le 8% delež. 
Predstavitev rezultatov analize je podala izhodišča, na podlagi katerih je bilo mogoče vzpostaviti donosen 
dialog z različnimi raziskovalnimi skupinami, ki so se udeležile dogodka. Tako smo lahko razblinili nekatera 
klišejska prepričanja o tem, da raziskovalce pogosto izključno zanimajo rezultati njihovih raziskav, brez da 
bi pri tem upoštevali celovito razdaljo, ki se nahaja med njihovimi raziskavami in tržiščem samim.
Istočasno pa je bilo moč opaziti negotovost glede načina, ki je potreben za učinkovit in funkcionalen 
razvoj produkta do pripravljenosti na tržišče, tako v okviru lastne organizacije, kot tudi z vključevanje 
drugih akademskih in/ali industrijskih partnerjev.
In, nenazadnje, so tehnologije, uvrščene od stopnje TRL 5 navzgor, jasen pokazatelj tega, kako lahko 
temeljna filozofija čezmejnega sodelovanja (spodbujanje sinergijskega delovanja na področju raziskav 
in inovacij v okviru čezmejnega območja med Slovenijo in Italijo) predstavlja pomemben zagon pri 
razvoju produktov in storitev, ki so osnovane na novih tehnologijah oziroma pri spodbujanju interakcij 





Alessandro Tronchin & Adriano Savoini
T&B e associati S.r.l., c/o AREA Science Park, Padriciano 99, 34149 Trieste
INTRODUCTION
The Joint Meeting between the biomedical projects funded by the Italy - Slovenia Programme for 
Cross-Border Cooperation 2007-2013, held on 27th February 2014, provided an opportunity to evaluate 
the placement of the various technologies developed by the researchers involved in the Programme 
with respect to the target market.
The evaluation was carried out by means of a assessment instrument, so-called “TRL” or Technology 
Readiness Levels, useful in estimating a technology’s proximity-to-market, or to the end user, in an 
objective fashion. Invented in 1974 by Stan Sadin, a researcher at NASA, the TRL system does not 
evaluate the quality or appropriateness of a technology, but only its degree of maturity with respect 
to its end-use.
All the Conference participants were then invited to present their research results in a uniform manner 
(using a model made available to those taking part) to allow for the rapid assessment of the level of 
technological maturity reached.
The evaluation operations were carried out by a dedicated team of 6 evaluators with a particularly 
varied set of technical and scientific skills, coordinated by the Trans2Care Project Manager, Adriano 
Savoini.
The use of the TRL instrument is of particular interest, as it allows the observer to:
a. identify the distance of the specific piece of research from its potential launch in the marketplace, 
both from temporal and a technological / operational perspective; 
b. help to establish a link “conceptual” between the technological idea and the potential user;
c. encourage the researcher to adapt to an “industrial path”, a mindset that is often very different from 
that employed in an academic setting;
d. identify the steps or aspects that are missing or under-considered en route to the final application;
e. understand whether one’s idea has the degree of maturity required for a specific project proposal 
within the new Framework Programme for European Research and Innovation Horizon 2020 (where 
certain tenders only accept projects based on technologies at a predefined TRL).
It should be emphasized that this type of assessment does not in any way constitute a qualitative 
judgment on the research in question but it is an assessment of its technological maturity.
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RESULTS
On this basis, we proceeded to evaluate a total of 65 posters with the following results:
 
Figure 1 : the frequency of the pieces of research in the various TRL classes
NOTE: N/A (Not applicable) denotes posters dealing with non-technological aspects, for example clinical studies or 
straightforward presentations of the research institutes themselves.
CONCLUSIONS
We have been able to draw some interesting conclusions from an analysis of the results shown in 
Figure 1.
The most frequent values placed studies around TRL 3, corresponding to a state of affairs in which we 
are still at the initial phase of research involving data collection and the carrying out of studies and 
analyses to test a hypothesis, or exploring alternative concepts and evaluating alternative technological 
solutions.
In an effort to draw an interesting parallel with the typical planning stages along a product development 
path towards ISO 9000 standards, this places them in a situation, on average, of a Feasibility Study and 
therefore still at a very early stage with respect to the final product that can be used by the market.
This having been said, it can be seen that 5 technologies lie between TRL 6 and TRL 9, shaping up as 
promising examples of methodologies ready to be progressively launched in the marketplace. In the 
sample examined this represent approximately 8% of the products considered.
The presentation of the results of the analysis provided an opportunity for a fruitful discussion with the 
various research groups present at the event. This allowed us to debunk some common myths such 
as, for example, the idea that the researchers are often only interested in the results of their research 
without fully assessing the distance between their research and the marketplace.
At the same time, however, there was noticeable uncertainty about how to develop as efficient a route 
to the marketplace as possible, both within their own organizations and with the involvement of other 
partners in academia and/or industry.
Finally, the presence of technologies positioned at TRL levels above 5 is a clear indication of how the 
philosophy that underlies the cross-border cooperation (to promote synergies in the research and 
innovation in the Italy -Slovenia border area) could provide a powerful impetus to the development 
of products and services based on new technologies while encouraging interaction between young 
researchers, often focusing efforts on areas of high socio-economic impact.
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LO SCENARIO 
DELLA RICERCA SCIENTIFICA 
E DELL’INNOVAZIONE 
NELLA PROVINCIA DI TRIESTE
Lucia Gardossi
Dipartimento di Scienze Chimiche e Farmaceutiche, Università degli Studi di Trieste 
Piazzale Europa 1, 34127 Trieste
PARTE I: IL CONTESTO, I PUNTI DI FORZA E DI DEBOLEZZA
1.1 La ricerca nella regione Friuli Venezia Gulia e il quadro italiano
Complessivamente il territorio della Regione Friuli Venezia Giulia ospita quasi 50 enti di ricerca tra i quali 
3 università, 4 centri internazionali, 4 parchi scientifici, per un totale di più di 9000 scienziati. Il nostro 
territorio vanta numerose eccellenze scientifiche nei settori della fisica, chimica, genetica, biomedicina 
molecolare, ingegneria, biotecnologie, ecologia, nanotecnologie e scienze dei materiali. Da notare che 
i diversi enti stanno mettendo in atto varie sinergie per poter meglio sfruttare le infrastrutture e le 
risorse in genere, anche sulla spinta della diminuzione dei finanziamenti nazionali. 
Questo numero elevato di enti di ricerca e formazione scientifica che vengono coordinati dalla Regione 
attraverso un “Coordinamento degli Enti di Ricerca (CER)”. Questa iniziativa promuove il networking dei 
centri di ricerca nazionali ed internazionali, degli atenei e dei parchi scientifici e tecnologici presenti nel 
Friuli Venezia Giulia. Il CER è un’iniziativa della Regione Autonoma Friuli Venezia Giulia, in collaborazione 
con il Ministero dell’Istruzione, dell’Università e della Ricerca e con il Ministero degli Affari Esteri ed 
ha sede presso AREA Science Park ed ha il compito di coordinare le attività dei circa 40 centri che 
afferiscono al Network. 
La situazione della ricerca sul territorio triestino è in linea con lo scenario iltaliano che è stato di recente 
fotografato dal CNRS francese e definita come “Il paradosso italiano” (http://www2.cnrs.fr/en/1588.
htm).
A fronte di una spesa italiana per le attività di R&I di appena l’1.13% del PIL (media europea = 1.84% 
nel periodo 2004-2006), l’Italia ha prodotto tra il 1998 ed il 2008 ben 371,205 pubblicazioni scientifiche, 
ponendo l’Italia all’ottavo posto a livello mondiale e quarto in Europa. 
(Ernst & Young Polska Sp. z o.o. sp. k., Poland; ISBN: 978-83-908870-1-2) 
Le pubblicazioni Italiane sono al settimo posto per citazioni (4.16 milioni) ed I giovani italiani sono al 
secondo posto per indice di successo nell’acquisire i prestigiosi grants dell’European Research Council, 
i quali vengono concessi solo sulla base di criteri estremamente selettivi.
Questo dato va anche analizzato tenendo conto che il nostro Paese ha solo 3.4 ricercatori ogni 1000 
lavoratori (contro l’8.2 della Francia) e che il 51% dei fondi per la ricerca arriva ancora esclusivamente 
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dal settore pubblico, cosa anomala nel quadro dei Paesi occidentali.
(http://www.netval.it/contenuti/file/Netval2013.pdf )
A fronte di questa rimarchevole “resilienza” dei ricercatori e scienziati italiani, il MIUR riporta come 
una recente indagine faccia emergere che solo 1 Italiano su 10 è convinto che scienza e tecnologia 
rendono la nostra vita più sana, facile e confortevole (il valore più basso di tutta l’area OCSE!) http://
hubmiur.pubblica.istruzione.it/web/ministero/cs310114bis. 
Andrebbe quindi analizzato se questo sentimento della società civile sia giustificato o frutto di un 
pregiudizio culturale.
Negli anni 1995-2000, nelle università americane, a fronte di spese in ricerca aumentate del 22 per cento, 
le pubblicazioni scientifiche sono diminuite del 10 per cento; in Canada del 9 per cento, in Olanda del 5 
per cento e nel Regno Unito dell’1 per cento. Viceversa, il numero dei brevetti depositati e concessi in 
licenza dalle università americane e canadesi è cresciuto nello stesso periodo, rispettivamente, del 220 
e del 160 per cento. (G. Abramo, http://archivio.lavoce.info/articoli/pagina2179.html) 
Nel medesimo arco di tempo, l’Italia ha fatto registrare il più alto tasso di crescita annuale di 
pubblicazioni tra i paesi del G7, portandoci ai livelli di produttività scientifica di Stati Uniti (e di gran 
lunga superiore agli altri membri del G7). Si è però ampliato il gap nella produzione brevettuale e nel 
licensing. Nel 2002, in Italia, i brevetti di titolarità universitaria erano quattro ogni mille ricercatori, nel 
Regno Unito ventidue, mentre negli Stati Uniti già nel 1999 avevano superato la soglia di quaranta. Le 
università americane e canadesi concedono in licenza in media il 60 per cento dei brevetti depositati; 
quelle italiane il 13 per cento. 
È stato empiricamente dimostrato che sono per lo più le grandi imprese, e non le piccole, a utilizzare 
le pubblicazioni scientifiche quali fonte di informazione per l’attività innovativa: con la struttura del 
nostro settore industriale, si può prevedere che a usufruire “dell’eccellenza” di risultati di ricerca così 
codificati sarà molto probabilmente la concorrenza straniera più che il sistema produttivo nazionale
Alla fine del 2011, il numero di brevetti detenuti in portafoglio3 dalle università italiane ammonta 
complessivamente a 2.787 unità (+134,4% rispetto al 2005), per una media di 55,7 titoli attivi (+135% 
rispetto al 2005 e +11,4% rispetto al 2010).  (http://www.netval.it/contenuti/file/Netval2013.pdf ).
1.2 Le attività di trasferimento tecnologico e la creazione di spin-off tecnologiche 
L’attività di valorizzazione della ricerca ha come sue componenti fondamentali, sebbene non esclusive, 
la protezione e l’utilizzo della PI e la costituzione di imprese spin-off, che sono peraltro attività 
strettamente connesse tra loro. (http://www.netval.it/contenuti/file/Netval2013.pdf ) 
Attualmente nel contesto nazionale si avverte diffusa soddisfazione per i risultati raggiunti, soprattutto 
in termini di numero di imprese create, di comparti scientifico-tecnologici interessati, ma anche 
in termini di diffusione geografica sul territorio nazionale. Siamo quindi di fronte a un fenomeno 
imprenditoriale che presenta numerosi elementi di notevole interesse in termini di:
- valorizzazione dei risultati della ricerca pubblica, nel senso di “portarli verso l’applicazione”; - chiusura 
del gap tra ricerca pubblica e innovazione industriale, problema particolarmente delicato in un Paese 
come il nostro, che non può certo indirizzare ogni investimento in ricerca verso ambiti applicativi, ma 
che non si può neanche permettere di lasciare inesplorati sentieri di sfruttamento economico (Varaldo 
e Di Minin, 2009); 
• trasferimento di soluzioni tecnologiche alle piccole e medie imprese (PMI) di settori non hightech, per 
le quali il dialogo con le imprese spin-off della ricerca può risultare più facile di quello con i centri di 
ricerca universitari;
• creazione di nuovi posti di lavoro qualificati per laureati in materie scientifche e tecnologiche, di cui 
da più parti si auspica un maggior coinvolgimento nel nostro sistema del lavoro, ma per i quali non 
sempre sono disponibili posti di lavoro qualificati e professionalmente coinvolgenti;
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• accelerazione di processi di sviluppo economico su base locale e regionale, soprattutto tramite 
l’aggregazione, anche in incubatori, di imprese ad alta tecnologia, mediamente caratterizzate di una 
maggiore apertura a modelli di business e stili di management innovativi. Si avverte tuttavia anche la 
forte necessità di dare luogo a un vero e proprio cambio di marcia. Infatti, le imprese spin-off della ricerca 
pubblica in Italia risultano essere circa mille, ma si tratta per la maggior parte di aziende di piccole-
medie dimensioni (in media il numero di addetti è di approssimativamente 10 unità Equivalenti a 
Tempo Pieno - ETP), seppure con alcune rilevanti eccezioni, e sono nel complesso caratterizzate da un 
tasso di sopravvivenza estremamente elevato. Sono ancora troppo poche, sebbene in netta crescita, 
quelle nel cui capitale sociale è presente un partner finanziario e/o industriale e che sono chiaramente 
orientate ad un percorso di crescita e di espansione sui mercati internazionali.
Al 31.12.2012 le spin-off della ricerca pubblica censite in Italia sono 1.082, un fenomeno in rapida 
crescita. Basti a tale proposito considerare che circa il 87,1% delle 1.082 imprese spin-off ad oggi 
rilevate e attive nel territorio nazionale è stato costituito nel corso degli ultimi dieci anni. In particolare, 
nel 2011 sono state costituite 96 unità (pari all’8,9% del numero complessivo di imprese spin-off ad 
oggi identificate nel nostro Paese). 
Relativamente alle università e/o altro EPR di origine, è sostanzialmente nelle regioni più popolate in 
termini di spin-off che risultano localizzati le università e gli altri EPR più dinamici in termini di numero 
di imprese generate. 
Le considerazioni sopra esposte appaiono supportate anche dall’analisi delle regioni di localizzazione 
delle imprese spin-off attive al 31 dicembre 2012 (n=1.082): è infatti la Lombardia la regione che 
ospita il maggior numero di spin-off (11,4%). Livelli di concentrazione minori, seppure elevati, si 
registrano in Toscana (10,9%), Emilia Romagna (10,8%), Piemonte (9,4%), Lazio (7,7%) e Puglia (7,4%). 
Quote percentuali più contenute si rilevano in Veneto (6,6%), Friuli Venezia Giulia e Marche (4,5%). Età 
mediamente più elevate si registrano per le imprese spin-off localizzate in Friuli Venezia Giulia (7,2) e 
Lombardia (7,4).
Nel dettaglio, 16 sono le spin-off generate dall’Università di Trieste, 32 dall’Università di Udine, 3 dalla 
SISSA.
Nonostante i trend positivi appena descritti, ai quali vanno aggiunti tassi di crescita senz’altro buoni 
e superiori alla media nazionale, si registrano tuttavia dimensioni ancora modeste delle imprese 
spin-off in Italia (sia in termini di numero di addetti che di fatturato). Ciò rappresenta certamente un 
elemento di insoddisfazione di fronte al quale si aprono due opzioni estreme. Si può infatti puntare al 
consolidamento di un numero relativamente ampio di imprese spin-off, con tassi di nascita elevati, nella 
consapevolezza che esse, pur crescendo mediamente abbastanza poco, possano fornire contributi 
sia in termini occupazionali che di trasferimento tecnologico e nella speranza che almeno qualcuna 
di esse in futuro cresca fino a diventare un’impresa di riferimento nazionale e internazionale, tramite 
processi di seleziona naturale. Oppure si può mirare a generare un numero più limitato di imprese, 
maggiormente selezionate dalle università di provenienza già durante il processo di impostazione 
e genesi, che siano interessate e pronte ad assumersi rischi imprenditoriali elevati e dispongano di 
risorse finanziarie tali da generare elevate possibilità di crescita e risultare appetibili, immediatamente 
o in momenti successivi, per VC e simili.
Va tenuto conto, però, che la creazione di un’impresa ad elevato contenuto tecnologico non richiede 
semplicemente l‘accesso a capitali o finanziamenti pubblici: La crescita di tali imprese è subordinata 
alla presenza di adeguate competenze manageriali sul territorio. Ricercatori e scienziati non possono 
improvvisarsi imprenditori e manager in grado di difendere la competitività di una impresa sul mercato 
globale, tanto meno capaci di difendere la proprietà intellettuale ed il know-how di impresa dalle 
aggressioni esterne.  In ogni caso i tempi necessari all’acquisizione di tali competenze non sono 
compatibili con l’urgenza di crescita e competitività proprie di ogni piccola impresa ad alto contenuto 
innovativo 
Il territorio della provincia di Trieste, in tal senso, si trova svantaggiato a causa della sua locazione 
periferica rispetto alle aree maggiormente industrializzate del Paese. Questo comporta una scarsa 
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disponibilità di profili manageriali adeguati sul territorio.
Accanto a questo va sottolineata la cronica deficienza di infrastrutture e sistemi integrati di trasporto.
Infine va sottolineato che gli strumenti di finanziamenti pubblici finalizzati alla promozione e sostegno 
delle piccole imprese e delle attività di innovazione dovrebbero realmente rispondere alle esigenze 
delle ditte, anche in termini di osservanza dei tempi di elargizione dei finanziamenti e della complessità 
burocratica della loro gestione.
1.3 Il contesto regionale e della Provincia di Trieste a fronte del nuovo Programma   
 Europeo Integrato per la Ricerca e Innovazione
Per delineare i futuri scenari della ricerca e formazione scientifica sul nostro territorio è necessario 
obbligatoriamente partire dai criteri dettati dall’Unione Europea per il programma “Horizon 2020” 
(Orizzonte 2020) per la ricerca e innovazione. (http://ec.europa.eu/programmes/horizon2020/en/
what-horizon-2020)
Questo perché per la prima volta esiste un concreto meccanismo di allineamento degli indirizzi e 
delle politiche per la promozione della ricerca e innovazione che parte dalla Commissione Europea e 
abbraccia gli stati membri, le loro regioni nonché macro-aree geografiche che condividono priorità e 
specificità tematiche.
Questo significa, per esempio, che l’attuale “Piano Nazionale di Ricerca” (PNR) italiano e le misure di 
finanziamento regionale vanno tutte a incardinarsi sui principi delineati dal documento Europeo. 
Risulta pertanto essenziale valutare quanto le strutture deputate alla ricerca e formazione scientifica 
del Friuli Venezia Giulia siano pronte a recepire questi cambiamenti nei meccanismi. 
L’analisi dei punti di forza e debolezza delle attività di ricerca presenti sul territorio deve pertanto far 
riferimento alle tre priorità che vengono perseguite dal programma integrato “Orizzonte 2020”, ossia:
• ricerca che generare eccellenza scientifica  
• ricerca che creare una leadership industriale 
• ricerca che affrontare le sfide per la società 
In questi 3 “pilastri” sono state individuate le basi su cui poggiare uno sviluppo “intelligente, sostenibile 
e inclusivo”. Pertanto, anche sul nostro territorio ciascuna parte dovrebbe essere complementare e 
attuata in modo coerente con le altre parti del programma specifico.
1.3.1  Eccellenza Scientifica
Il primo pilastro, “Eccellenza scientifica”, riguarda la ricerca in materia di ricerca di frontiera, tecnologie 
future e emergenti.  Queste attività devono mirare a sviluppare competenze a lungo termine, 
incentrandosi fortemente sulla scienza, i sistemi e i ricercatori delle prossima generazione. Le azioni 
di ricerca svolte nell’ambito della parte I “Eccellenza scientifica” devono essere stabilite in base alle 
esigenze e alle opportunità scientifiche, senza priorità tematiche prestabilite (approccio “bottom 
up”). È opportuno, quindi, che la ricerca sia finanziata sulla base dell’eccellenza, criterio che permette 
l’accesso a tali finanziamenti da parte di una esigua percentuale dei ricercatori presenti sul territorio. 
1.3.2  “Leadership industriale”  e “Le sfide per la società”
“Orizzonte 2020” contribuisce direttamente ad affrontare le principali sfide per la società identificate 
nell’ambito di Europa 2020 e a creare una leadership industriale in Europa.. Per conseguire tali obiettivi, 
le proposte comprendono una gamma completa di strumenti di sostegno integrata nell’intero ciclo 
della ricerca e dell’innovazione. 
La parte III “Sfide per la società” mira a realizzare azioni di ricerca, sviluppo tecnologico, dimostrazione e 
innovazione che contribuiscono ad obiettivi identificati come prioritari, quali benessere, alimentazione, 
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energia, ambiente, trasporti, uso delle risorse, cambiamenti sociali.
Il secondo pilastro, “Leadership industriale”, dovrebbe promuovere la ricerca e l’innovazione secondo un 
ordine del giorno stabilito dalle imprese e accelerare lo sviluppo di nuove tecnologie che favoriscano 
la nascita di imprese e la crescita economica. Per far questo l’Unione Europea ha identificato come 
prioritaria la necessità di colmare di divario tra ricerca accademica ed innovazione industriale attraverso 
il superamento della frammentazione delle conoscenze. Le azioni descritte nel programma “Horizon 
2020” parlano di a) focalizzazione di interventi all’interno di cluster tecnologici che rappresentino 
l’intera filiera di conoscenza e di valore , vale a dire integrazione di settori produttivi e scientifici diversi 
che accelerino l’innovazione e l’accompagnino fino al suo ingresso nel mercato; b) mobilità tra il 
mondo accademico e industriale per favori il trasferimento della conoscenza; c) mobilità tra discipline 
per favorire la creatività e l’innovazione; d) promozione di partnerships tra enti pubblici e privati (Public 
Private Partnerhips). In maniera più concreta la Commissione ha individuato nei “Cluster Tecnologici” 
gli “ambienti” ideali per favorire questi processi. Il governo italiano ha fatto propria questa indicazione 
promuovendo la costituzione dei Cluster Tecnologici Nazionali (Decreto Direttoriale 30 maggio 2012 
n. 257) che tuttavia sono ancora in fase di avvio (Marzo 2014).
PARTE II: STRUMENTI DI FINANZIAMENTO GIA’ ESISTENTI FINALIZZATI AL 
SUPERAMENTO DELLA FRAMMENTAZIONE NELLE ATTIVITA’ DI RICERCA E 
INNOVAZIONE TECNOLOGICA
2.1  I distretti tecnologici sul territorio regionale
I distretti tecnologici sono stati riconosciuti tra il 2004 ed il 2008 dalla Regione, quali ambiti di sviluppo 
economico-occupazionale e sedi di promozione e coordinamento delle iniziative di politica industriale. 
Il distretto è un sistema locale formato da imprese variamente specializzate che partecipano alla stessa 
filiera produttiva o a filiere collegate, in cui il coordinamento tra realtà diverse permette l’aumento della 
produttività e la riduzione dei costi di produzione, l’attivazione di reti di conoscenza, di ricerca e sviluppo 
e d’innovazione di sistema, la crescita delle professionalità e la nascita di nuova imprenditorialità. Con 
l’obiettivo di finanziare progetti di ricerca industriale, di sviluppo sperimentale e di innovazione nel 
Distretto tecnologico navale e nautico del Friuli Venezia Giulia – Ditenave e nel Distretto tecnologico 
di biomedicina molecolare, la Giunta regionale ha approvato la Scheda Attività riguardante la linea di 
finanziamento “Distretti tecnologici”, di cui al Programma Attuativo Regionale del Fondo per lo Sviluppo 
e la Coesione - PAR FSC 2007-2013 (Delibera n. 748/2013, 11 aprile 2013).
Tali distretti erano finalizzati a convogliare finanziamenti regionali che promuovessero progetti aventi 
una chiara finalità industriale; valorizzassero la capacità propositiva delle PMI, anche in collegamento con 
la grande impresa; coinvolgessero le Università ed Enti di Ricerca per far leva sulle competenze di punta 
disponibili nel sistema scientifico regionale. Il Distretto di Biomedicina Molecolare rappresenta a tutt’oggi, 
tuttavia, un distretto puramente virtuale, non raccogliendo al suo interno una massa critica di soggetti 
industriali. Ciò ha portato ad un drenaggio di finanziamenti verso questo ente di nuova istituzione che ha 
duplicato funzioni proprie delle Università e di altri istituti già esistenti, con conseguente frammentazione 
e dissipazione di risorse.
La ricerca biomedica, come scritto in precedenza, rappresenta sicuramente un patrimonio di conoscenze 
ed eccellenza in Regione. Basti pensare che ci sono ben 6 progetti transfrontalieri Italia-Slovenia finanziati 
dalla EC. Tuttavia emerge chiaramente una difficoltà nel tradurre questa ricerca in innovazione industriale.
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2.2 I clusters tecnologici nazionali 
Come sopra riportato, il governo italiano ha promosso la costituzione di Cluster Tecnologici Nazionali 
(Decreto Direttoriale 30 maggio 2012 n. 257) che tuttavia sono a tutt’oggi ancora in fase di avvio (Marzo 
2014).Nell’ambito degli otto Cluster approvati (Fabbrica Intelligente, Chimica verde, Scienze della 
Vita, Mezzi e sistemi per la mobilità di superficie terrestre e marina, Agrifood, Aerospazio, Tecnologie 
per le Smart Communities, Tecnologie per gli ambienti di vita), sono stati approvati 30 progetti, che 
coinvolgono (nell’ottica di una collaborazione pubblico-privato che è la strategia sollecitata dall’Europa) 
456 soggetti. Si tratta, in particolare, di 112 soggetti della ricerca (enti pubblici di ricerca, università, Ircss) 
e 344 soggetti industriali (di cui 140 grandi imprese e 204 piccole e medie imprese, tra le quali alcune 
start up). I 30 progetti approvati impegnano circa 266milioni di euro a cui il MIUR contribuisce con 
170 milioni come contributo alla spese e con 96 milioni come credito agevolato. Ognuno degli otto 
Cluster, nati grazie all’Avviso del Miur, costituisce una rete ampia e inclusiva delle eccellenze italiane 
operanti su tutto il territorio nazionale in aree tecnologiche strategiche per il sistema Paese. Il ruolo 
delle Regioni è stato di fondamentale importanza nella definizione dei clusters tecnologici nazionali, in 
quanto ciascuna Regione ha dovuto indicare le aree strategiche per il proprio sviluppo tecnologico ed 
economico. In tal senso la regione Friuli Venezia Giulia ha indicato come settori prioritari la biomedicina 
molecolare (Cluester Scienze della Vita), il settore trasporti marittimi e la domotica (Tecnologie per gli 
ambienti di Vita). I primi due settori corrispondono a due dei 3 distretti industriali e tecnologici (distretti 
del caffè della biomedicina molecolare e il distretto tecnologico navale e nautico)
PARTE III: SFIDE ED OPPORTUNITA’ PER LA RICERCA E INNOVAZIONE SUL 
TERRITORIO
3.1  La strategia europea per le “Smart Specializations” regionali
Settori quali la chimica, le biotecnologie industriali e le tecnologie per la sostenibilità (bio-economia) 
risultano ancora frammentati, con alcune importanti presenze industriali in Regione (Bracco, Biofarma, 
Difarma) e un numero rilevante di piccole e micro-imprese. 
D’altra parte, il territorio Regionale accoglie prevalentemente piccole e micro imprese che hanno 
difficoltà ad interfacciarsi con gli attori della ricerca ma spesso non percepiscono neppure l’opportunità 
di migliorare la loro competitività attraverso l’innovazione.
L’Unione Europea ha ritenuto di affrontare questo problema comune a molte aree geografiche 
dell’Unione attraverso la strategia delle “Smart Specialisations” (http://s3platform.jrc.ec.europa.eu/
home).
Il concetto di Smart Specialisation Strategy (SSS) è stato elaborato a livello europeo e indica strategie 
d’innovazione - flessibili e dinamiche - concepite a livello regionale ma valutate e messe a sistema a 
livello nazionale con l’obiettivo di:
• evitare la frammentazione degli interventi e mettere a sistema gli sforzi in materia di sostegno 
all’innovazione,
• scoraggiare la tendenza a distribuire l’aiuto pubblico uniformemente rispetto ai settori produttivi 
senza tenere adeguato conto del loro posizionamento strategico e delle prospettive di sviluppo in un 
quadro economico globale,
• sviluppare strategie d’innovazione delle imprese e dei settori produttivi regionali legate alle filiere 
internazionali del valore.
Il nuovo ciclo di programmazione della Politica di Coesione 2014-2020 prevede, come condizione 
ex ante per l’utilizzo delle risorse comunitarie, che le autorità nazionali e regionali mettano a punto 
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strategie di ricerca e innovazione per la “specializzazione intelligente”, al fine di consentire un utilizzo 
più efficiente dei fondi strutturali e un incremento delle sinergie tra le politiche comunitarie, nazionali 
e regionali.
Le Regioni di tutti gli Stati membri sono chiamate a redigere un documento che delinei, a partire 
dalle risorse e dalle capacità di cui dispongono, la propria Smart Specialisation Strategy, identificando i 
vantaggi competitivi e le specializzazioni tecnologiche più coerenti con il loro potenziale di innovazione 
e specificando gli investimenti pubblici e privati necessari a supporto della strategia e in particolare 
nelle attività di ricerca, sviluppo tecnologico e innovazione. A tal fine l’impegno deve essere orientato a 
rafforzare il tessuto istituzionale e amministrativo locale, coinvolgere gli attori del territorio e valorizzare 
le esperienze già in corso, a partire dai risultati del precedente periodo di programmazione.
I requisiti generali di tale documento sono: 
• Costituire un  quadro comune e condiviso di riferimento per le politiche di sviluppo di un economia a 
più alto contenuto di innovazione e valore aggiunto. 
• Concordare le modalità d’ingaggio tra i diversi livelli di governo delle politiche di ricerca e innovazione: 
comunitario, nazionale e regionale
• Valorizzare ed integrare le offerte tecnologiche dei territori
• Promuovere l’incontro tra  domanda ed offerta d’innovazione tecnologica in una logica di sostenibilità
• Impostare insieme le traiettorie di sviluppo (DRIVER) del Paese che aiutino a trasformare le  Societal 
challenges definite a livello comunitario in veri e propri  motori della crescita.
3.2  Quali risorse e finanziamenti per la ricerca scientifica di “Eccellenza” di fronte ai   
 nuovi scenari europei e nazionali?
Sicuramente gli enti di ricerca della Provincia di Trieste possono vantare produzioni scientifiche di 
eccellenza. Tuttavia è ragionevole prevedere che nel prossimo futuro solo una frazione dei ricercatori 
impegnati nella cosiddetta ricerca “curiosity driven” potrà accedere ai fondi destinati all’ ”Eccellenza 
scientifica”, in quanto questi ultimi sono legati a parametri molto stringenti di performance produttive. 
Queste attività devono giustamente mirare a sviluppare competenze a lungo termine e devono essere 
stabilite in base alle esigenze e alle opportunità scientifiche, senza priorità tematiche prestabilite 
(approccio “bottom up”).
A fronte di una spasmodica richiesta da parte di grandi settori della comunità scientifica di finanziamenti 
per la ricerca “curiosity driven”, la Regione Friuli Venezia Giulia, il MIUR e la l’Unione Europea indicano 
invece la via di focalizzare gli sforzi su attività mirate che possano avere impatto sociale e siano da 
volano per l’innovazione industriale e sviluppo economico.
Al momento attuale ci si trova quindi di fronte ad una importante segmento di “ricercatori orfani” 
che non sono in grado di accedere ai pur esistenti fondi per la ricerca in quanto le loro attività sono 
scollegate dalle priorità descritte dal programma Horizon 2020.
In tale contesto risulta cruciale il ruolo delle regioni, alle quali viene affidata la missione di disegnare 
delle politiche coerenti per il proprio territorio e che possano finalmente integrare risorse scientifiche 
e innovazione tecnologica. 
Inoltre è essenziale mettere a disposizione competenze specifiche e strutture in grado di supportare 
non solo i singoli ricercatori ma soprattutto le strutture scientifiche (per esempio i Dipartimenti 
universitari) nell’identificare, accedere e amministrare i finanziamenti alla ricerca, in primo luogo quelli 
europei. Le politiche di finanziamento prevedono una crescente focalizzazione delle risorse verso 
grandi progetti interdisciplinari che devono coinvolgere interi “sistemi” o “filiere” di conoscenza ed 
innovazione. Pertanto vanno eseguite delle mappature delle competenze scientifiche ed eccellenze 
a livello territoriale in maniera da metterle in rete e creare sinergie. La complessità dell’intero processo 
di accesso e gestione dei fondi di ricerca non consente, infatti, il prolungarsi dell’attuale situazione che 
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vede una frammentazione delle competenze scientifiche e delle infrastrutture esistenti nei diversi enti 
di ricerca del territorio. In tal senso negli ultimi tempi sono stati promossi cambiamenti significativi 
(per esempio: convenzioni tra enti) ma che richiedono ulteriori sforzi al fine di valorizzare pienamente 
il capitale umano presente sul territorio.
Per quanto ogni ateneo o ente di ricerca privilegi, logicamente, nell’allocazione interna delle risorse 
i settori che vantano una più alta produttività scientifica va tenuto conto che questi possono 
corrispondere a settori disciplinari non strategici, vale a dire in cui non esistano imprese italiane in 
grado di coglierne le ricadute (una recente indagine ha mostrato che accade nel 28 per cento dei casi). 
La promozione esclusiva dei settori disciplinari di eccellenza rischia, quindi, di spingere i ricercatori 
a operare prevalentemente all’interno di tali settori e codificare le nuove conoscenze generate in 
prodotti “certificati” a livello internazionale, quali gli articoli scientifici nelle riviste con impact factor più 
alto. Pertanto vanno identificate politiche di incentivazione della ricerca che bilancino la promozione 
delle ricerche scientifiche di eccellenza accanto ad attività di ricerca che mirino a soddisfare i bisogni 
specifici del territorio e del sistema Paese.
3.3  Quali strategie per promuovere la ricerca ed innovazione?
A fronte di una elevata presenza di centri di ricerca e ricercatori nella provincia di Trieste, esiste una 
chiara scollatura tra tale mondo e la realtà produttiva, elemento che determina una percezione di 
scarso impatto delle attività R&I sul territorio.
Secondo l’analisi del MIUR (http://hubmiur.pubblica.istruzione.it/web/ministero/cs310114bis) che 
accompagna la presentazione del nuovo Programma Nazionale di Ricerca, ci sono alcune urgenti 
priorità che vanno perseguite nella programmazione delle strategie delle Università Italiane:
• Occorrono altre migliaia di ricercatori per riportarci in media UE 
• È fondamentale favorire lo sviluppo della professionalità dei ricercatori, la loro capacità progettuale, il 
sistema di incentivi e la loro autonomia 
• Lanciare Grandi Progetti Nazionali di ricerca e innovazione per tradurre le specializzazioni territoriali in 
programmi nazionali (Esempio Francia: Nouvelle France Industrielle) 
• Allineare pubblico e privato nel mondo della ricerca e favorire il trasferimento non solo di tecnologie 
e brevetti, ma anche di persone, competenze e conoscenze 
• Incentivare l’innovazione e l’industrial leadership sostenendo l’inserimento di ricercatori nelle imprese, 
la ricerca industriale e le reti di collaborazione della ricerca 
Inoltre allo stato attuale della valutazione e incentivazione delle carriere dei ricercatori risulta 
assolutamente penalizzante mettere in atto qualsiasi azione che preveda la mobilità degli stessi 
dall’Università verso le imprese, azioni per altro previste e caldeggiate dal programma HORIZON 2020.
Solo nel 7,8% dei casi il coinvolgimento dei docenti nelle attività di trasferimento tecnologico (sia 
protezione brevettuale di risultati che, ancor più, creazione di spin-off.) contribuisce all’ottenimento di 
eventuali avanzamenti di carriera. 
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1. DEL: KONTEKST, PREDNOSTI IN POMANJKLJIVOSTI
1.1  Raziskovanje na območju FJK ter okvir v Republiki Italiji
Skupno se na območju dežele FJK nahaja skoraj 50 raziskovalnih ustanov, med katere uvrščamo 3 
univerze, 4 mednarodne raziskovalne centre in 4 znanstveno-tehnološke parke, v okviru katerih deluje 
več kot 9000 znanstvenikov. To območje se lahko ponaša s številnimi odličnimi znanstvenimi praksami na 
področju fizike, kemije, genetike, molekularne biomedicine, inženiringa, biotehnologij, ekologije, nano-
tehnologij in ved o materialih. Potrebno je izpostaviti, da različne ustanove delujejo sinergijsko z željo po 
boljšem izkoristku obstoječih infrastruktur ter virov, kakor tudi zaradi pritiska vse nižjih državnih subvencij. 
Izjemno število raziskovalnih ustanov ter ustanov za znanstveno izobraževanje upravlja Dežela FJK s 
pomočjo pobude “Povezovanja raziskovalnih ustanov (CER)”. Pobuda spodbuja t.i. mreženje (networking) 
med nacionalnimi in mednarodnimi raziskovalnimi centri, univerzami ter znanstveno-tehnološkimi parki, 
ki se nahajajo na območju Furlanije - Julijske Krajine. CER je pobuda Avtonomne dežele Furlanije - Julijske 
Krajine, v sodelovanju z Ministrstvom za Visoko šolstvo ter Raziskave (MIUR) in Ministrstvom za Zunanje 
zadeve. Cilj pobude, ki ima sedež v tehnološkem parku AREA Science Park, je koordinacija delovanja 
skoraj 40 centrov, ki so povezani v omrežju. 
Stanje raziskovalne dejavnosti na območju Trsta se odraža skladno z vsesplošnim italijanskim scenarijem, 
ki ga je nedavno od tega prikazal francoski nacionalni center za znanstveno raziskovanje (CNRS) in opisal 
kot “Italijanski paradoks” (http://www2.cnrs.fr/en/1588.htm).
Ob upoštevanju italijanskih odhodkov za raziskovalno dejavnosti in inovacije (R&I), ki znašajo le 1,13% 
BDP (v obdobju med 2004-2006 je evropsko povprečje znašalo 1,84%), je Italija objavila med letom 1998 
in letom 2008 kar 371.205 znanstvenih publikacij, s čimer je Italija osma na svetovni in četrta na evropski 
lestvici. 
(Ernst & Young Polska Sp. z o.o. sp. k., Poland; ISBN: 978-83-908870-1-2) 
Po pogostosti citiranja se nahajajo italijanske publikacije na sedmem mestu (4,16 milijonov), mladi Italijani 
pa so na drugem mestu glede uspešnosti pridobivanja prestižnih subvencij Evropskega raziskovalnega 
sveta, ki se podeljujejo na podlagi izredno selektivnih kriterijev.
Omenjeni podatek je potrebno analizirati ob upoštevanju dejstva, da ime Italija le 3,4 raziskovalce na 
1000 zaposlenih (v primerjavi s Francijo, ki se ponaša z 8,2 raziskovalci) in da prihaja 51% sredstev za 
raziskovalno dejavnosti še vedno izključno iz javnega sektorja, kar je precej nenavadno za nacionalne 
okvire zahodnoevropskih držav.
(http://www.netval.it/contenuti/file/Netval2013.pdf )
Ob upoštevanju precejšnje “prilagodljivosti” italijanskih raziskovalcev in znanstvenikov, Ministrstvo za 
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visoko šolstvo in raziskave Republike Italije (MIUR) navaja izsledke nedavno opravljene javnomnenjske 
raziskave, po kateri naj bi bil le 1 od 10 Italijanov prepričan, da je lahko s pomočjo znanosti in 
tehnologije naše življenje boljše, lažje in udobnejše (najnižja vrednost na celotnem območju OECD!) 
http://hubmiur.pubblica.istruzione.it/web/ministero/cs310114bis. 
S tega vidika bi bilo potrebno analizirati, ali so javnomnenjski izsledki upravičeni oziroma če so le sad 
kulturnih predsodkov.
V obdobju med 1995 in 2000 se je v okviru univerz ZDA, kljub 22% povečanju izdatkov za raziskovalno 
dejavnost, število znanstvenih objav zmanjšalo za 10%; v Kanadi za 9%, na Nizozemskem za 5% in v 
Veliki Britaniji za 1%. Nasprotno pa je poraslo število predloženih patentov in izdanih licenc ameriških 
ter kanadskih univerz, in sicer za 220 ter 160 odstotkov. (G. Abramo, http://archivio.lavoce.info/articoli/
pagina2179.html) 
V istem časovnem obdobju je Italija zabeležila najvišji odstotek letne rasti števila publikacij med 
državami G7, s čimer se je zavihtela na stopnjo znanstvene produktivnosti ZDA (in pokazala bistveno 
višjo rast v primerjavi z drugini državami G7). Žal pa se je povečala vrzel med prijavljanjem patentov 
in izdajanjem licenc (licensing). Leta 2002 so v Italiji kot last univerz prijavili v povprečju štiri patente 
na tisoč raziskovalcev, medtem ko je Velika Britanija prijavila dvaindvajset patentov. ZDA so že leta 
1999 prekoračile mejo 40 patentov. Ameriške in kanadske univerze izdajo v poprečju 60% licenc za 
predložene patente, medtem ko izdajo italijanske univerze le 13% licenc. 
Empirično je bilo dokazano, da znanstvene publikacije uporabljajo pretežno velika podjetja, ne pa mala, 
saj iz njih črpajo informacije za inovativne dejavnosti: na podlagi strukture italijanskega industrijskega 
sektorja je mogoče sklepati, da se bo “odličnosti” raziskovalnih dosežkov, ki so kodificirani kot takšni, 
najverjetneje poslužila tuja konkurenca in ne nacionalni proizvodni sistem.
Ob koncu leta 2011 so lahko italijanske univerze prištele med svoje dosežke skupno 2.787 patentov 
(+134,4% v primerjavi z letom 2005), od katerih jih je 55,7 aktivnih (+135% v primerjavi z letom 2005 in 
+11,4% v primerjavi z letom 2010).  (http://www.netval.it/contenuti/file/Netval2013.pdf ).
1.2  Aktivnosti prenosa tehnološkega znanja in oblikovanje spin-off tehnologij 
Valorizacija raziskovalne dejavnosti ima dve bistveni, ne pa izključni komponenti, ki predstavljata tesno 
povezani aktivnosti, in sicer varovanje in uporaba Javnih zavodov ter ustanavljanje spin-off podjetij. 
(http://www.netval.it/contenuti/file/Netval2013.pdf ) 
Trenutno se v nacionalnem kontekstu zaznava precej razširjeno zadovoljstvo z doseženimi rezultati, 
predvsem z vidika ustanovljenih podjetij, zainteresiranih znanstveno-tehnoloških oddelkov in tudi 
geografske razširjenosti na nacionalnem teritoriju. Pred nami imamo podjetniški fenomen s številnimi 
elementi, ki so poželi precejšen interes z vidika:
- valorizacije rezultatov javne raziskovalne dejavnosti, mišljene kot “prenos rezultatov v smeri njihove 
aplikacije”; - premoščanje vrzeli med javno raziskovalno dejavnostjo ter industrijsko inovacijo - vrzel 
predstavlja zelo perečo težavo v Italiji, ki ne more nasloviti vseh investicij na področju raziskav v 
aplikacijske vode, hkrati pa ne sme tudi pustiti neraziskane poti ekonomske izrabe (Varaldo in Di Minin, 
2009); 
- prenos tehnoloških rešitev malim in srednjim podjetjem (MSP), ki niso iz visokotehnoloških sektorjev, 
saj je lahko dialog s spin-off podjetji lažji v primerjavi z univerzitetnimi raziskovalnimi centri;
 - Oblikovanje novih kvalificiranih delovnih mest za zaposlene z univerzitetno izobrazbo na znanstveno-
tehničnem področju, za katere si številnih strani želijo večjo udeležbo v sistemu delovnih razmerij, 
četudi zanje pogosto ni razpoložljivih kvalificiranih delovnih mest, ki bi jih poklicno prevzela;
- pospeševanje procesov gospodarskega razvoja na lokalni in regionalni ravni, predvsem s pomočjo 
različnih oblik združevanja visokotehnoloških podjetij (vključno z inkubatorji), za katere je značilna 
večja odprtost za inovativne poslovne modele in oblike poslovanja. Med drugim je moč opaziti veliko 
potrebo po tem, da bi se razvoj dejansko pomaknil v višjo prestavo. V Italiji je približno tisoč spin-
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off podjetij, ki delujejo na področju javnega raziskovanje. Čeprav so to v glavnem mala in srednja 
podjetja (v povprečju imajo podjetja 10 zaposlenih s polnim delovnim časom - PDČ), obstaja nekaj 
pomembnimi izjemami, za katere je značilna izredno visoka stopnja preživetja. Kljub jasni porasti je 
še vedno malo podjetij, ki imajo jasno začrtano pot rasti ter širitve na mednarodna tržišča in kjer je v 
ustanovitvenem kapitalu prisoten investitor in/ali industrijski partner.
31.12.2012 je bilo v Italiji popisanih 1.082 spin-off podjetij na področju javnega raziskovanja, kar 
predstavlja hitro rastoči pojav. Med drugim pa je potrebno upoštevati dejstvo, da je bilo približno 87,1% 
od vseh 1.082 spin-off podjetij, ki so bila popisana in delujejo na nacionalnem teritoriju, ustanovljenih 
v zadnjih desetih letih. Točneje je bilo leta 2011 ustanovljenih 96 podjetij (kar znaša 8,9% od skupnega 
števila spin-off podjetij, ki so bila do današnjega dne zabeležena v Italiji). 
Glede univerz in/ali drugih izvornih Javnih raziskovalnih ustanov velja izpostaviti, da se bolj dinamične 
univerze in druge Javne raziskovalne ustanove, predvsem z vidika števila ustanovljenih podjetij, 
nahajajo v pokrajinah z višjim številom spin-off podjetij. 
Zgoraj izpostavljene opazke so podkrepljene še z izsledki analize, ki je vključila spin-off podjetja, ki so 
bila na dan 31. decembra 2012 (n=1.082) zabeležena kot poslujoča: dežela Lombardija je dejansko 
območje z največjim številom spin-off podjetij (11,4%). Manjša, a kljub temu visoka koncentracija 
spin-off podjetij je prisotna v Toskani (10,9%), Emiliji Romanji (10,8%), Piemontu (9,4%), Laciju (7,7%) in 
Apuliji (7,4%). V nižji koncentraciji so spin-off podjetja prisotna v Venetu (6,6%), Furlaniji - Julijski Krajini 
in Markah (4,5%). V povprečju se starejša spin-off podjetja nahajajo na območju Furlanije - Julijske 
Krajine (7,2) in Lombardije (7,4).
Univerza v Trstu je ustvarila 16 spin-off podjetij, 32 jih je ustvarila Univerza v Vidmu in 3 visokošolski 
zavod SISSA.
Kljub zgoraj opisanim pozitivnim trendom, ki se jim pridružuje stopnja rasti višja od nacionalnega 
povprečja, spin-off podjetja v Italiji ohranjajo zmerno velikost (tako z vidika števila zaposlenih, kot z 
vidika realizacije). Zmerna velikost je brez dvoma razlog za nezadovoljstvo, iz katerega izhajata dve 
ekstremni opciji. Prvič, lahko bi ciljali h konsolidaciji relativno velikega števila spin-off podjetij, z visoko 
stopnjo rasti. Upoštevajoč dejstvo, da lahko kljub povprečno nizki rasti ta podjetja prispevajo tako z 
vidika zaposlovanja, kot z vidika prenosa tehnološkega znanja, se je potrebno nadejati, da bodo s procesi 
naravne selekcije v bodočnosti vsaj nekatera izmed njih postala referenčna podjetja na nacionalni in 
mednarodni ravni. Kot drugo opcijo pa bi se lahko osredotočili na manjše število ustanovljenih podjetij, 
ki bi jih že med procesom zasnove in razvoja izbirale izvorne univerze, pripravljene in zainteresirane za 
prevzem visokega podjetniškega tveganja ter z zadostnimi finančnimi sredstvi, da bi omogočila visoke 
možnosti rasti. Na takšen način bi lahko vzbudila zanimanje pri vlagateljih tveganega kapitala in drugih 
že od samega začetka oziroma v nadaljnjih stopnjah razvoja podjetja.
Pri tem je potrebno upoštevali dejstvo, da ustanavljanje podjetij z visoko-tehnološko vsebino ne 
zahteva zgolj dostopa do kapitala ali sredstev javnega financiranja: rast tovrstnih podjetij je pogojena 
s prisotnostjo primernih vodstvenih kompetenc na samem območju. Raziskovalci in znanstveniki 
niso primerni za podjetnike in menedžerje, ki lahko zagotovijo konkurenčnost podjetja na globalnem 
tržišču, niti niso sposobni zavarovati lastno intelektualno lastnino in know-how podjetja pred zunanjimi 
napadi. V vsakem primeru pridobivanje takšnih kompetenc ni časovno kompatibilno z nujnostjo po 
rasti in lastni konkurenčnosti vsakega malega podjetja z visoko-inovativno vsebino. 
Območje pokrajine Trst (Trieste) se nahaja s tega vidika v slabšem položaju zaradi svojega svoje 
obrobne lege v primerjavi z drugimi industrializiranimi področji v Republiki Italiji. Zaradi obrobne lege 
območje nudi slabo razpoložljivost osebja z ustreznim menedžerskim profilom.
Poleg tega pa je potrebno še poudariti kroničen deficit infrastruktur in povezanih transportnih sistemov.
Končno je potrebno izpostaviti dejstvo, da bi instrumenti javnega financiranja, ki služijo promociji 
in podpiranju malih podjetij ter inovativnih aktivnosti, morali realno odgovarjati potrebam podjetij, 
tudi z vidika spoštovanja predvidenega obdobja za podeljevanje finančnih sredstev ter birokratske 
kompleksnosti upravljanja s finančnimi sredstvi.
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1.3  Regionalni kontekst in kontekst Pokrajine Trst v primerjavi z novim, 
 Celovitim Evropskim Programom za Raziskovalne Dejavnosti in Inovacijo
Če želimo opredelili bodoče scenarije na področju znanstvenih raziskav in izobraževanj, moramo 
izhajati iz kriterijev, ki jih je podala Evropska unija v okviru novega programskega obdobja “Horizon 
2020” (Obzorje 2020) za raziskovalne dejavnosti in inovacijo. (http://ec.europa.eu/programmes/
horizon2020/en/what-horizon-2020)
Tokrat obstaja prvi konkreten mehanizem za usklajevanje smeri ter politik za promocijo raziskovalne 
dejavnosti in inovacij, ki izhaja iz Evropske komisije in zajema vse države članice, njihove regije ter 
geografska makro-območja s skupnimi tematskimi prioritetami in specifičnostmi.
Iz tega sledi, da je potrebno zasnovati obstoječi “Nacionalni raziskovalni program” (NRP) Republike 
Italije ter ukrepe regionalnega financiranja skladno z načeli, ki so oblikovana v evropskem dokumentu. 
Ocena pripravljenosti struktur za znanstveno raziskovalne in izobraževalne dejavnosti v FJK z vidika 
sprejemanja tovrstnih sprememb v evropskih mehanizmih je ključnega pomena. 
Analiza prednosti in slabosti raziskovalnih dejavnosti, ki se nahajajo na tem območju, se mora nanašati 
na tri prednostne aspekte, za katerimi stremi celovit program “Horizon 2020”, in sicer:
• raziskave, ki ustvarjajo znanstveno odličnost  
• raziskave, ki ustvarjajo vodstvo na področju industrije 
• raziskave, ki se soočajo z družbenimi izzivi 
Ti trije “stebri” predstavljajo temelje, na katerih je potrebno osnovati “inteligenten, trajnosten ter 
vključujoč” razvoj. Zato bi moral biti na dotičnem teritoriju vsak izmed treh delov komplementaren in 
pripravljen skladno z ostalimi deli specifičnega programa.
1.3.1  Znanstvena odličnost
Prvi steber, namenjen “Znanstvenih odličnosti”, se nanaša na pionirske raziskave ter bodoče tehnologije 
in tehnologije, ki se šele uveljavljajo. Omenjene aktivnosti morajo stremeti k razvoju dolgoročnih 
kompetenc, pri čemer se osredotočajo predvsem na znanost ter sisteme in raziskovalce naslednje 
generacije. Raziskovalne dejavnosti, ki so bile opravljene v okviru prvega dela “Znanstvene odličnosti”, 
morajo biti določene na podlagi znanstvenih potreb in priložnosti, brez v naprej določenih tematskih 
prioritet (“bottom up” pristop). Zatorej bi bilo primerno, če se raziskovalno dejavnost financira na podlagi 
odličnosti, t.j. kriterija, ki omogoča dostop do finančnih sredstev le majhnemu številu raziskovalcev iz 
tega območja. 
1.3.2  “Vodstvo na področju industrije” in “Družbeni izzivi”
“Horizon 2020” neposredno prispeva k soočanju s poglavitnimi družbenimi izzivi, ki so bili izpostavljeni v 
okviru programa Evropa 2020, ter tako pomaga v Evropi pri uveljavljanju vodstva na področju industrije. 
Da bi lahko dosegli izpostavljeni cilji, vključujejo predlogi izbor vseh instrumentov za celovito podporo 
cikla raziskav in inovacij. 
Tretji del, namenjen “Družbenim izzivom”, je osredotočen na izvajanje raziskovalnih dejavnosti, 
tehnološkega razvoja, dokazovanja in inovacij, ki prispevajo k doseganju prednostnih ciljev, kot so 
blaginja, prehrana, energija, okolje, transport, uporaba obnovljivih virov in družbene spremembe.
Drugi steber, namenjen “Vodstvu na področju industrije”, bi moral spodbujati raziskave in inovacije 
skladno z dnevnim redom, ki so ga določila podjetja, ter pospeševati ustanavljanje podjetij ter 
gospodarsko rast. Evropska unija je v ta namen določila prioritetno potrebo po premostitvi vrzeli 
med akademskimi raziskavami ter inovacijami na industrijskem področju, in sicer z reševanjem 
razdrobljenosti znanja. Dejavnosti, ki so opisane v programu “Horizon 2020”, vključujejo a) usmerjanje 
ukrepov v sklopu tehnoloških clusterjev, ki predstavljajo celotno verigo znanja in uspešnosti, t.j. 
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integracija različnih proizvodnih in znanstvenih sektorjev, ki lahko spodbudijo inovacije in jih spremljajo 
do prodora na tržišče; b) mobilnost med akademskim ter industrijskim svetom za boljši prenos znanja; 
c) interdisciplinarno mobilnost za izboljšanje kreativnosti in inovacij; d) promocijo javno-zasebnega 
partnerstva (Public Private Partnerhips). S konkretnejšega vidika je Evropska komisija določila idealna 
“okolja” v okviru “Tehnoloških Clusterjev”, kjer se lahko takšni procesi spodbujajo. Italijanska vlada se 
je poosebila z zgoraj omenjenimi navodili in začela spodbujati oblikovanje Nacionalnih Tehnoloških 
Clusterjev (Direktorska uredba št. 257 z dne 30. maja 2012), čeprav je njihovo oblikovanje še vedno v 
zagonski fazi (Marec 2014).
DRUGI DEL: ŽE OBSTOJEČI FINANČNI INSTRUMENTI, KI SLUŽIJO PREMOSTITVI 
RAZDROBLJENOSTI MED RAZISKOVALNIMI DEJAVNOSTMI IN TEHNOLOŠKIMI 
INOVACIJAMI
2.1 Tehnološka okrožja na deželnem območju
Dežela je v obdobju med 2004 in 2008 priznala tehnološka okrožja kot gospodarsko-zaposlitvena 
razvojna področja in kot sedeže promocijske ter koordinacijske dejavnosti pri pobudah industrijske 
politike. Okrožje predstavlja lokalni sistem, ki ga sestavljajo različno specializirana podjetja. Ta podjetja 
so vključena v isto proizvodno verigo ali v povezane proizvodne verige, katerim koordinacija med 
različnimi realnostmi omogoča povečano produktivnost in zmanjšane stroške proizvodnje, kakor 
tudi vzpostavitev omrežij za izmenjavo znanja, za razvoj in inovacije v sistemu ter rast strokovnosti 
in nastanek novih oblik podjetništva. Deželni odbor FJK je sprejel Časovni list s smernicami za 
financiranje “Tehnoloških okrožij”, z namenom financiranja raziskovalnih projektov v industrijskem 
sektorju, projektov eksperimentalnega razvoja ter inovacij v okviru Tehnološkega okrožja za pomorstvo 
in navtiko (Ditenave) in Tehnološkega okrožja za molekularno biomedicino (Regionalni izvedbeni 
program Sklada za Razvoj in Kohezijo - PAR FSC 2007-2013, Sklep št. 748/2013, 11. april 2013).
Cilj omenjenih okrožij je bilo črpanje deželnih finančnih sredstev za promocijo projektov z jasnimi 
industrijskimi cilji; za valorizacijo proaktivnih sposobnosti MSP, tudi v povezavi z velikimi podjetji; 
za vključevanje Univerz in Raziskovalnih ustanov, ki bi lahko spodbujale izstopajoče kompetence v 
deželnem znanstvenem sistemu. Dandanes kljub vsemu Okrožje za molekularno medicino prestavlja 
izključno virtualno okrožje, saj ne vključuje kritične mase industrijskih subjektov. Posledično so se 
finančna sredstva iztekala k novo nastali ustanovi, ki je podvojila funkcije Univerze in drugih že 
obstoječih ustanov ter povzročila razdrobljenost in razsipanje obstoječih sredstev.
Kot že rečeno, predstavljajo za Deželo FJK raziskave na področju biomedicine nedvomno pravo 
premoženje z vidika  znanja in odličnosti. Kar ne preseneča, saj Evropska skupnost na tem območju 
financira kar 6 čezmejnih projektov med Slovenijo in Italijo. Vsekakor pa ni mogoče zanikati težav pri 
konverziji omenjenih raziskav v inovacije na industrijskem področju.
2.2  Nacionalni tehnološki clusterji 
Kot zgoraj zapisano, je italijanska vlada začela spodbujati oblikovanje Nacionalnih tehnoloških 
clusterjev (Direktorska uredba št. 257 z dne 30. maja 2012), čeprav je oblikovanje še vedno v zagonski 
fazi (Marec 2014). V okviru osmih odobrenih tehnoloških clusterjev (Pametna gradnja, Okolju prijazna 
kemija, Vede o življenju, Sredstva in sistemi kopenske ter pomorske mobilnosti, kmetijsko-živilski 
sektor, letalski in vesoljski sektor, Tehnologije za Pametne skupnosti - Smart Communities, Tehnologije 
za življenjska okolja) je bilo odobrenih 30 projektov, ki vključujejo (z vidika strategije javno-zasebnega 
sodelovanja, ki ga spodbuja Evropa) 456 subjektov. Točneje je v projekte vključenih 112 raziskovalnih 
subjektov (javne raziskovalne ustanove, univerze, Znanstvene ustanove za raziskave, hospitalizacijo in 
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zdravstveno varstvo - Ircss) in 344 industrijskih subjektov (in sicer 140 velikih podjetij in 204 malih 
ter srednjih podjetij, med katerimi je tudi nekaj novoustanovljenih podjetij). Skupno je 30 odobrenih 
projektov prejelo približno 266 milijonov evrov, od katerih je Ministrstvo za visoko šolstvo in raziskave 
(MIUR) prispevalo 170 milijonov v obliki finančnih sredstev in 96 milijonov v obliki kreditov pod 
ugodnejšimi pogoji. Vsak izmed osmih Clusterjev, ki so nastali zahvaljujoč Objavi Ministrstva za visoko 
šolstvo in raziskave, MIUR, predstavlja široko omrežje, ki vključuje italijanske odličnosti iz tehnoloških 
območij, razdeljenih po celotnem nacionalnem teritoriju in ki so strateškega pomena za državni sistem. 
Vloga dežel je bila ključnega pomena pri opredeljevanju nacionalnih tehnoloških clusterjev, saj je 
morala vsaka posamezna Dežela določiti območja, ki so strateškega pomena za njen gospodarski ter 
tehnološki razvoj. S tega vidika je Dežela FJK izpostavila kot prioritetni sektor molekularne biomedicine 
(Cluster Vede o Življenju), sektor pomorskega prometa in sektor hišnih tehnik (Tehnologije za življenjska 
okolja). Prva dva sektorja odgovarjata dvema izmed treh industrijsko-tehnoloških okrožij (okrožje kave, 
molekularne biomedicine in tehnološko okrožje za pomorstvo in navtiko).
TRETJI DEL: IZZIVI IN PRILOŽNOSTI, KI JIH TERITORIJ PONUJA ZA RAZISKOVALNO 
DEJAVNOSTI IN INOVACIJE
3.1  Evropska strategija za “Pametne specializacije” na regionalnem nivoju
Sektorji kot so kemija, industrijske biotehnologije ter tehnologije za boljšo vzdržnost in trajnost (bio-
ekonomija), so še vedno precej razdobljeni z nekaj pomembnimi industrijskimi podjetji na območju 
dežele FJK (Bracco, Biofarma, Difarma) ter precejšnjim številom malih in mikro podjetij. 
Po drugi strani zajema območje Dežele FJK pretežno mala in mikro podjetja, ki se težko soočajo z 
akterji raziskovalne dejavnosti in pogosto spregledajo možnosti za izboljšanje njihove konkurenčnosti 
s pomočjo inovacij.
Evropska unija je bila mnenja, da zahteva reševanje težave, skupne številnim geografskim območjem 
EU, uporabo strategije “Pametnih specializacij - Smart Specilizations” (http://s3platform.jrc.ec.europa.
eu/home).
Koncept Strategije Pametnih Specializacij -Smart Specialisation Strategy (SSS) je bil oblikovan na 
evropski ravni ter označuje inovativne strategije - fleksibilne in dinamične -, ki so bile zasnovane na 
regionalni ravni, vendar se ocenjujejo in udejanjajo na nacionalni ravni s sledečimi nameni:
• preprečiti razdrobljenost ukrepov in udejanjanje truda z vidika podpore inovacijam,
• odvračanje od trenda, ki v primerjavi s proizvodnimi sektorji stremi k enakomernemu razporejanju 
javnih sredstev, brez da bi se pri tem upoštevalo njihov strateški položaj in razvojne obete znotraj 
globalnega gospodarskega okvira,
• razvijanje inovativnih strategij v podjetjih in regionalnih proizvodnih sektorjih, ki so vezani na 
pomembne mednarodne proizvodne verige.
Nov programski cikel Kohezijske politike 2014-2020 postavlja ex ante pogoj pri pridobivanju evropskih 
sredstev, ki zahteva od nacionalnih in regionalnih oblasti pripravo razvojne in inovacijske strategije 
za “pametno specializacijo”, zato da bi se omogočilo bolj učinkovito uporabo strukturnih skladov ter 
spodbudilo sinergijsko delovanje med evropskimi, nacionalnimi in regionalnimi politikami.
Dežele in regije vseh Držav članic so pozvane k pripravi dokumenta, ki bi določil, začenši z viri in 
kapacitetami na njihovo razpolago, njihovo Strategijo Pametne Specializacije - Smart Specialisation 
Strategy, pri čemer bi se izpostavile konkurenčne prednosti in najbolj dosledne tehnološke specializacije 
z njihovim inovacijskim potencialom. Ob tem naj bi bile specificirane tudi potrebne javne in zasebne 
investicije, s katerimi bi se podprlo strategijo oziroma raziskovalne dejavnosti, tehnološki razvoj in 
inovacijo. V ta namen mora trud stremeti k ojačitvi lokalnega institucionalnega in upravnega spleta, 
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k vključevanju akterjev na območju ter ovrednotenju že obstoječih izkušenj, začenši od rezultatov iz 
prejšnjega programskega obdobja.
Splošne lastnosti omenjenega dokumenta so: 
• Oblikovati skupen in enoten referenčni okvir politik za razvoj gospodarstva z visoko inovacijsko 
vsebino in dodano vrednostjo. 
• Določiti načine angažiranja med različnimi nivoji vladnih ukrepov za politiko raziskav in inovacij: 
evropski, nacionalni in regionalni ukrepi
• Ovrednotenje in dopolnjevanje tehnološke ponudbe območij
• Promocija stičišča med povpraševanjem in ponudbo tehnoloških inovacij z vidika trajnosti
• Skupna zasnova razvojnih poti (DRIVER) v državi, s katerimi bi se pripomoglo k preobrazbi družbenih 
izzivov (Societal challenges), opredeljenih na evropski ravni kot prava gonilna sila razvoja.
3.2  Kje naj se ob novih nacionalnih ter evropskih scenarijih črpajo viri in finančna   
 sredstva za “Odličnost” na področju znanstvenih raziskav?
Nedvomno se lahko raziskovalne ustanove pokrajine Trst ponašajo z oblikovanjem znanstvenih 
odličnosti. Kljub temu lahko v bodoče pričakujemo, da bo le del raziskovalcev, ki delujejo v okviru 
t.i. “curiosity driven” raziskav, prišel do skladov, namenjenih ”Znanstveni odličnosti”, saj so omenjeni 
skladi vezani na zelo toge parametre proizvodne uspešnosti. Te aktivnosti morajo stremeti k razvoju 
dolgoročnih kompetenc in morajo biti določene na podlagi znanstvenih potreb in priložnosti, brez v 
naprej določenih tematskih prioritet (“bottom up” pristop).
Pred krčevitimi zahtevami večjih sektorjev znanstvene skupnosti po finančnih sredstvih za “curiosity 
driven” raziskave, se Dežela FJK, Ministrstvo MIUR in Evropska unija osredotočajo bolj na trud in aktivnosti, 
ki bi lahko imele družben vpliv in bi predstavljale krmilo za industrijske inovacije ter gospodarski razvoj.
Trenutno se soočamo torej s pomembnim segmentom “osirotelih raziskovalcev”, ki nimajo možnosti 
za dostop do obstoječih skladov za raziskave, saj so njihove aktivnosti nepovezane s prioritetami, 
opisanimi v programu Horizon 2020.
V tem kontekstu je ključna vloga dežel, ki imajo nalogo oblikovanja doslednih politik za lasten teritorij 
in ki lahko končno dopolnijo znanstvene vire ter tehnološke inovacije. 
Na razpolago morajo biti tako znanstvene kompetence kot strukture, ki lahko podpirajo tako posamezne 
raziskovalce, predvsem pa znanstvene strukture (na primer Univerzitetne oddelke) pri določanju, 
dostopu ter upravljanju s finančnimi sredstvi za raziskovalno dejavnosti, začenši pri evropskih sredstvih. 
Politike financiranja predvidevajo vse večje usmerjanje finančnih sredstev za velike interdisciplinarne 
projekte, ki morajo vključiti interne “sisteme” ali “proizvodne verige” znanja ter inovacij. V ta namen 
se pripravlja kartiranje znanstvenih kompetenc in odličnosti na teritorialni ravni, s katerim se bodo 
slednje povezale v omrežje in tako ustvarile sinergije. Kompleksnost celotnega procesa dostopa in 
upravljanja s sredstvi za raziskovalno dejavnost ne omogoča podaljševanje obstoječe situacije, kjer so 
znanstvene kompetence razdrobljene in se obstoječe infrastrukture nahajajo pri različnih raziskovalnih 
ustanovah na dotičnem območju. S tega vidika so se v zadnjem času spodbujale korenite spremembe 
(npr.: sporazumi med ustanovami), četudi slednje zahtevajo še nadaljnji trud za celovito ovrednotenje 
človeškega kapitala, ki je prisoten na območju.
Ne glede na to koliko lahko vsaka univerza ali raziskovalna ustanova privilegira interno podeljevanje 
sredstev tistim sektorjem, ki imajo višjo stopnjo znanstvene produktivnosti, je potrebno upoštevati 
dejstvo, da so lahko to strokovni sektorji brez strateškega pomena, oziroma točneje brez obstoječih 
podjetij, ki bi lahko izkoristila njihove dosežke (nedavna raziskava je pokazala, da se to dogaja v 28% 
vseh primerov). Izključno spodbujanje odličnih strokovnih sektorjev bi lahko torej ogrozilo stanje in 
potisnilo raziskovalce v delo, ki je pretežno omejeno znotraj omenjenih sektorjev, in v kodificiranje 
326
novo pridobljenih znanj kot mednarodno “certificiranih” produktov, kot so znanstveni članki za revije 
z visokih “impact” faktorjem. Zaradi tega je potrebno določiti politike spodbujanja raziskav, ki bi lahko 
vzpostavile ravnovesje med državnim sistemom, promocijo znanstvenih raziskav ter raziskovalnimi 
dejavnostmi, ki želijo izpolnjevati specifične potrebne dotičnega območja.
3.3  Kakšne naj bodo strategije za promocijo raziskovalne dejavnosti in inovacij?
V pričo visoke številčnosti raziskovalnih centrov in raziskovalcev na območju pokrajine Trst/Trieste 
obstaja jasen razdor med tem svetom in proizvodno realnostjo. Zaradi tega dejstva je mogoče zaznati 
slab vpliv R&I dejavnosti na to območje.
Iz analize Ministrstva za Visoko šolstvo ter Raziskave - MIUR (http://hubmiur.pubblica.istruzione.it/
web/ministero/cs310114bis), priloga k predstavitvi novega Nacionalnega programa za raziskave, 
izhajajo nekateri nujni prioritetni ukrepi, za katerimi bi bilo potrebno stremeti pri oblikovanju strategij 
italijanskih Univerz:
•Potrebno je na tisoče raziskovalcev, če želimo ponovno doseči povprečje EU;
•Ključnega pomena je razvoj strokovnosti raziskovalcev, njihovih projektnih sposobnosti, razvoj sistema 
spodbud ter njihove samostojnosti;
• Potrebno je zagnati Velike nacionalne raziskovalne in inovacijske projekte, s katerimi se bodo 
teritorialne specializacije pretvorile v nacionalne programe (Npr.: Francij a: Nouvelle France Industrielle);
•Razvrščanje javnega in zasebnega v raziskovalnem sektorju ter spodbujanje prenosa tako tehnologij 
in patentov, kot tudi osebja, kompetenc in znanja;
•Spodbujanje inovacij in vodstva na področju industrije s podpiranjem vključevanja raziskovalcev v 
podjetja, na področje industrijskih raziskav ter vključevanja v omrežja, namenjena sodelovanju na 
področju raziskav.
Pri obstoječem stanju je z vidika ocenjevanja in spodbujanja raziskovalnih karier razvidno, kako je 
absolutno penaliziran vsak ukrep, ki predvideva mobilnost iz univerzitetnih krogov v podjetniške, 
četudi so takšni ukrepi predvideni in toplo priporočeni v samem programu HORIZON 2020.
Le v 7,8% primerov so docenti vključeni v dejavnost prenosa tehnološkega znanja (tako pri patentiranju 
rezultatov, kot tudi pri oblikovanju spin-off podjetij) in prispevajo k morebitnemu kariernemu 
napredovanju. 
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THE SCIENTIFIC RESEARCH 
AND INNOVATION SCENARIO 
IN THE PROVINCE OF TRIESTE
Lucia Gardossi
Department of Chemical and Pharmaceutical Sciences, Università degli Studi di Trieste 
Piazzale Europa 1, 34127 Trieste
PART I: THE CONTEXT, THE STRENGTHS AND WEAKNESSES
1.1  Research in the Region of Friuli Venezia Giulia and the Italian picture
Overall, the Region of Friuli Venezia Giulia (FVG) is home to nearly 50 research institutes including 3 
universities, 4 international centres and 4 science parks, for a total of more than 9,000 scientists. Our 
area has great scientific excellence in the fields of physics, chemistry, genetics, biomedicine, molecular 
engineering, biotechnology, ecology, nanotechnology and materials science. It is worth noting that 
the different agencies are implementing various synergies in order to better take advantage of the 
infrastructure and resources in general, in the wake of the decline in national financing.
This high level of research institutions and scientific training is coordinated by the Region through a 
“Coordinamento degli Enti di Ricerca” - Research Bodies Coordination (RBC). This initiative promotes the 
networking of the national and international research centres, universities and science and technology 
parks in Friuli Venezia Giulia. The RBC is an initiative of the Autonomous Region of Friuli Venezia Giulia, 
in cooperation with the Ministry of Education, University and Research and the Ministry of Foreign 
Affairs and is based at the AREA Science Park and has the task of coordinating the activities of the 40 or 
so centres that belong to the Network.
The state of research in the area of Trieste is in line with the Italian scenario that has been recently been 
assessed by the French CNRS and defined as “The Italian paradox”
http://www2.cnrs.fr/en/1588.htm.
In the face of an Italian expenditure for Research & Innovation of just 1.13% of GDP (against an EU 
average of 1.84% in the period 2004-2006), between 1998 and 2008 Italy produced 371,205 scientific 
publications, placing Italy in eighth place in the world and fourth in Europe.
(Ernst & Young Polska Sp. z o.o. sp. k., Poland; ISBN: 978-83-908870-1-2)
The Italian publications are in seventh place for citations (4.16 million) and young Italians are in second 
place on the success rate index in acquiring the prestigious European Research Council grants, which 
are awarded only on a highly selective basis.
This data should also be analyzed taking into account that Italy has only 3.4 researchers per 1000 
workers (compared with 8 .2 for France) and that 51% of the research funds still come exclusively from 
the public sector, something anomalous in the context of Western countries .
 http://www.netval.it/contenuti/file/Netval2013.pdf
In the face of this remarkable “resilience” of Italian researchers and scientists, the Ministry of Education 
S. Passamonti, S. Gustincich, T. Lah Turnšek, B. Peterlin, R. Pišot, P. Storici (Eds.) 
CONFERENCE PROCEEDINGS with an analysis of innovation management 
and knowledge transfer potential for a smart specialization strategy 
ISBN 978-88-8303-572-2 / e-ISBN  978-88-8303-573-9. EUT, 2014.
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reports a recent survey which shows that only 1 Italian in 10 is convinced that science and technology 
make our lives healthier, easier and more comfortable (the lowest value within the entire OECD area!)
http://hubmiur.pubblica.istruzione.it/web/ministero/cs310114bis.
It should therefore be examined whether this feeling of civil society is justified or represents a cultural 
bias.
In the years 1995-2000, in American universities, in the face of research expenditure that had 
increased by 22 per cent, scientific publications decreased by 10 percent, in Canada by 9 per cent, in 
the Netherlands by 5 per cent and by 1 per cent in the United Kingdom. Conversely, the number of 
patents registered and licensed by the American and Canadian universities grew over the same period, 
respectively, by 220% and 160%. (G. Abramo,
http://archivio.lavoce.info/articoli/pagina2179.html)
During the same period, Italy recorded the highest annual growth rate of publications among the G7 
countries, leading to levels of scientific productivity encountered in the United States (and far higher 
than other members of the G7). This said, however, the gap in the production of patents and licensing 
widened. In 2002, in Italy, the patents held by university researchers were four per thousand, twenty-
two per thousand in the United Kingdom, while in 1999 the United States exceeded the threshold of 
40 per thousand. The American and Canadian universities agree to license an average of 60% of all 
patents deposited. The figure for Italian universities is 13%.
It has been empirically proven that it is mostly large companies, not small ones, that use scientific 
publications as a source of information on innovative activity. Given the structure of our industrial 
sector (with many small and medium-sized enterprises), it is only to be expected that the use “of 
excellence” of the results of research thus codified will most likely be foreign competition rather than 
the national productive system
At the end of 2011, the number of patents held by Italian universities totaled 2,787 units (+134.4% 
compared to 2005), for an average of 55.7 active ones (+135% compared to 2005 and +11.4% 
compared to 2010).
http://www.netval.it/contenuti/file/Netval2013.pdf
1.2  The activities of technology transfer and the creation of spin-off technology
The exploitation of the results of research has amongst its fundamental although not exclusive 
components, the protection and use of intellectual property (IP) and the creation of spin-off companies, 
which are also activities that are closely interlinked.
 (http://www.netval.it/contenuti/file/Netval2013.pdf )
Currently in the national context there is widespread satisfaction felt with the results achieved, especially 
in terms of the number of jobs created, of the science and technology sectors concerned, but also in 
terms of its geographical spread throughout the country. We are thus faced with an entrepreneurial 
phenomenon that has many elements of great interest in terms of:
• the exploitation of the results of public research, in the sense of “taking them towards application”; 
• closing the gap between public research and industrial innovation, a particularly sensitive issue in 
a country like ours, which certainly cannot address every investment in research towards areas of 
application, but cannot afford to leave paths of economic exploitation unexplored either (Varaldo 
and Di Minin, 2009);
• transfer of technology solutions to small and medium-sized enterprises (SMEs) in non-high-tech 
sectors, for whom the dialogue with the spin-off research companies may prove easier than with 
university research centres;
• creation of new skilled jobs for graduates in scientific and technological disciplines, with a greater 
involvement in our system of work hoped for from many sides, but for which skilled and professionally 
engaging jobs are not always available;
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• an acceleration of the processes of economic development at a local and regional level, through 
the aggregation of high-tech firms through the use of incubators, generally characterized overall by 
greater openness to innovative business models and management styles. 
However, there also seems to be a strong need to bring about a real change of gear. In fact, the spin-off 
companies from public research in Italy seem to number about a thousand, but the majority are small 
to medium-sized (with an average number of 10 employees in terms of Full Time Equivalents - FTE), 
albeit with some notable exceptions, and are on the whole characterized by an extremely high survival 
rate. Although exhibiting a marked increase there are still too few in whose social capital is present a 
financial and / or industrial partner and that are clearly oriented on a path of growth and expansion in 
international markets.
As of 31.12.2012 the spin-offs from public research censused in Italy total 1,082, a rapidly growing 
phenomenon. Suffice to say in this respect that about 87.1% of the 1,082 spin-off companies identified 
today and active in Italy were established over the past ten years. In particular, in 2011, a total of 96 
units were set up (or 8.9% of the total number of spin-off companies identified to date in the country).
With regard to universities and / or other public research source bodies (PRBs), it is largely in the 
Regions with most spin-offs that the most dynamic universities and other PRBs in terms of number of 
firms generated are located.
The above considerations also appear supported by the analysis of the Regions hosting spin-off 
companies active on 31st December 2012 (n = 1,082). The region of Lombardy is, in fact, the one that 
is home to the largest number of spin-offs (11.4%). Lower levels of concentration, although still high, 
are encountered in Tuscany (10.9%), Emilia Romagna (10.8%), Piemonte (9.4%), Lazio (7.7%) and Puglia 
(7.4%) with smaller percentages being found in Veneto (6.6%), Friuli Venezia Giulia and Marche (4.5%). 
The highest average age recorded for the spin-off companies are those located in Friuli Venezia Giulia 
(7.2 years) and Lombardy (7.4 years).
In detail, 16 companies are spin-offs from the University of Trieste, 32 from the University of Udine and 
3 from SISSA, the International School for Advanced Studies in Trieste.
Despite the positive trends described above, to which one can add growth rates that are certainly 
good and above the national average, these are, however, modestly sized spin-off companies in Italian 
terms, both in terms of number of employees and turnover. This certainly represents an element 
of dissatisfaction and faced with this there are two extreme options. One can indeed point to the 
consolidation of a relatively large number of spin-off companies, with high birth rates, in the knowledge 
that, although growing on average, rather little, can contribute both in terms of employment and 
technology transfer, and in the hope that at least some of them in the future will grow to become 
reference enterprises either domestically or internationally through processes of natural selection. 
On the other hand one can aim to generate a more limited number of companies, already more 
rigourously selected by the university of origin during their set-up and genesis process, that should 
be interested and ready to take entrepreneurial risks and have access to major financial resources 
that generate high growth potential and are attractive to Venture Capital (or other sources) either 
immediately or at a later date.
It should be realized, however, that the creation of a high-technology company does not simply 
require access to capital or public funding. The growth of these firms is conditional on the presence of 
adequate managerial skills in the area. Researchers and scientists cannot improvise as business owners 
and managers able to defend the competitiveness of an enterprise in the global market, much less be 
able to defend the intellectual property and know-how of the enterprise from external aggression. In 
any case, the time necessary for the acquisition of these skills is not compatible with the urgency for 
growth and competitiveness for every small but highly innovative business. 
The territory of the province of Trieste, in this respect, is at a disadvantage because of its peripheral 
location compared to the most industrialized areas of the country. This results in a poor availability of 
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adequate managerial profiles in the area.
Next to this, it is worth highlighting the chronic deficiency in infrastructure and integrated transport 
systems.
It should be stressed that the instruments of public finance to promote and support small businesses 
and innovation activities should actually meet the needs of the companies, particularly in terms of 
observance of payment times for funding and the bureaucratic complexity of their management.
1.3  The regional context and the Province of Trieste within the new    
 Integrated European Programme for Research and Innovation
To outline the future scenarios for research and science education in our area it is obligatory to set off 
from the criteria established by the European Union for the “Horizon 2020” programme for research 
and innovation.
 http://ec.europa.eu/programmes/horizon2020/en/what-horizon-2020
This is because, for the first time. there is a concrete mechanism of alignment with the guidelines 
and policies for the promotion of research and innovation coming from the European Commission 
that embraces the Member States, their regions and macro-geographic areas that share priorities and 
specific themes.
This means, for example, that the current Italian “National Research Plan” (NRP) and the measures of 
Regional funding are all based upon the principles outlined in the European document. It is therefore 
essential to evaluate how the departments responsible for research and scientific training within FVG 
are ready to implement these changes in the mechanisms.
The analysis of the strengths and weaknesses of the research activities in the area must therefore refer 
to the three priorities that are being pursued by the “Horizon 2020” integrated programme, namely:
• research to generate scientific excellence
• research that creates industrial leadership
• research that addresses the challenges for society
These three “pillars” have been identified as the foundations on which to build “smart, sustainable and 
inclusive” development. Therefore, in our area as well, each part should be complementary to and 
implemented in a manner consistent with the other parts of the specific programme.
1.3.1  Scientific Excellence
The first pillar, “Scientific excellence” covers research in the field of cutting-edge research, future and 
emerging technologies. These activities should aim to develop long term skills, focusing heavily 
on next generation science, systems and researchers. The research activities carried out under Part 
I “Scientific excellence” must be established according to the needs and scientific opportunities, 
without predetermined thematic priorities (a “bottom up” approach). It is therefore appropriate that 
the research is funded on the basis of excellence, a criterion that allows access to these funds by a small 
percentage of researchers in the area.
1.3.2.  “Industrial leadership” and “The challenges for society”
“Horizon 2020” contributes directly to tackling the major societal challenges identified in the Europe of 
2020 to create industrial leadership in Europe. To achieve these objectives, the proposals include a full 
range of support tools integrated throughout the cycle of research and innovation.
Part III, (the “Societal challenges”) aims to develop research, technological development, demonstration 
and innovation that contribute to the objectives identified as priorities, such as wellness, nutrition, 
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energy, environment, transport, resource use and social change.
The second pillar, “Industrial leadership” should promote research and innovation with a business-driven 
agenda and accelerate the development of new technologies that will underpin future businesses 
and economic growth. To do this, the European Union has identified the need to bridge the gap 
between academic research and industrial innovation as a priority, by overcoming the fragmentation 
of knowledge. The actions described in the “Horizon 2020” programme speak of a) focussing 
interventions within technology clusters that represent the entire knowledge and value chain, i.e. the 
integration of different scientific and manufacturing sectors to accelerate innovation, accompanying 
them to their entry into the marketplace; b) mobility between academia and industry to favour the 
transfer of knowledge; c) mobility between disciplines in order to foster creativity and innovation; d) 
promotion of partnerships between public and private institutions (Public Private Partnerships). In a 
more concrete way the Commission has identified “Cluster Technologies” as the ideal “environments” 
to promote these processes. The Italian government has taken note of this stance by promoting the 
establishment of the National Technological Clusters (Directoral Decree dated May 30th 2012 n. 257) 
which, however, are still in the start-up phase (March 2014).
PART II: EXISTING FINANCIAL INSTRUMENTS AIMED AT OVERCOMING FRAGMENTATION 
IN RESEARCH AND TECHNOLOGICAL INNOVATION
2.1  Technological districts in the region
Technological districts were recognized between 2004 and 2008 by the Region, as areas of economic 
development and employment venues for the promotion and coordination of industrial policy 
initiatives. The district is a local system consisting of firms specialized in a range of ways but involved 
in the same supply chain or interlinked chains, in which the coordination between different realities 
enables increased productivity and a reduction of production costs, the activation of knowledge 
networks, research and development and system innovation, the growth of professionalism and 
the birth of entrepreneurship. With the aim of financing industrial research projects, experimental 
development and innovation in the Region’s naval and nautical technology district FVG - DITENAVE 
and the Technology District for Molecular Biomedicine, the Regional government has approved the 
changes necessary for the “Technology districts’ ” credit line referred to in the Programma Attuativo 
Regionale del Fondo per lo Sviluppo e la Coesione (Regional Implementation Programme Development 
and Cohesion Fund) - PAR FSC 2007-2013 (Resolution no. 748/2013, April 11, 2013).
These districts were intended to convey regional funding that should promote projects with a 
clear industrial aim and should promote the capacity of the SMEs, to make proposals together, 
where appropriate, with large companies. They should involve universities and research institutions 
to leverage the cutting-edge expertise available in the Regional scientific system. The Molecular 
Biomedicine District is still, however, a purely “virtual” district, not having gathered within it the critical 
mass of industry players needed. This has led to a drain of funds towards this newly-created entity 
that has duplicate functions that belong to the universities and other institutions that already exist, 
resulting in fragmentation and a dissipation of resources.
Biomedical research, as written above, certainly represents a wealth of knowledge and excellence in 
the Region. Suffice it to say that there are as many as 6 Italy-Slovenia border projects funded by the EC. 
There is, however, a clear difficulty in translating this research into industrial innovation.
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2.2  The national technology clusters
As indicated above, the Italian government has promoted the establishment of the National 
Technology Clusters (Decree dated May 30th 2012 n. 257) which, are, however, still in the start-up 
phase (March 2014). As part of the eight approved Clusters (Intelligent Factory, Green Chemistry, Life 
Sciences, Means and Systems for Mobility on Land and Sea, Agrifood, Aerospace, Technologies for 
Smart Communities, Technologies for Living Environments), 30 projects were approved, involving 456 
subjects in a perspective of a public-private cooperation which represents the strategy called for by 
Europe. This involves, in particular, 112 research bodies (public research institutions, universities and 
medical institutes) and 344 industrial entities (including 140 large and 204 small and medium-sized 
enterprises, including some start-ups). The 30 projects approved will benefit from a commitment of 
approximately €266 million of which the Ministry of Education has put up €170 million as a contribution 
to the costs and €96 million as soft loans. Each of the eight Clusters set up under the terms of a Notice of 
the Ministry of Education, is a broad and inclusive network of Italian excellence operating throughout 
the national territory in fields of technology that are strategic for the country. The role of the Regions 
has been of fundamental importance in the definition of the national technology clusters, as each 
region has had to indicate the strategic areas for its technological and economic development. In this 
field the Region FVG indicated Molecular Biomedicine (within the “Life Sciences” cluster), the maritime 
transport sector and home automation (Life Technologies environments) as its priority areas. The first 
two sectors correspond to two of the three industrial and technological districts (the coffee, molecular 
biomedicine and naval and marine technology districts).
PART III: CHALLENGES AND OPPORTUNITIES FOR RESEARCH AND INNOVATION 
IN THE AREA
3.1  The European strategy for regional “Smart Specializations”
Sectors such as chemistry, industrial biotechnologies and technologies for sustainability (bio-economy) 
are still fragmented, with a degree of important industrial presence in the region (Bracco, Biofarma, 
Difarma) and a significant number of small and micro-enterprises.
On the other hand, the Region consists mainly of small and micro enterprises that have difficulty 
interfacing with those active in research but often do not even perceive the opportunity to improve 
their competitiveness through innovation.
The European Union has decided to deal with this common problem in many regions of the Union 
through the strategy of “Smart Specializations” (http://s3platform.jrc.ec.europa.eu/home).
The concept of the Smart Specialization Strategy (SSS) was developed at the European level and 
indicates innovation strategies - flexible and dynamic - conceived at a regional level but assessed and 
put in the system at the national level with the aim of:
avoiding fragmentation of any interventions and to systematize efforts in the field of innovation 
support;
discouraging the tendency to distribute public aid uniformly with respect to the productive sectors 
without taking adequate account of their strategic positioning and prospects of development in a 
global economic framework;
developing innovation strategies for regional firms and sectors related to international value chains.
The new programming cycle of the Cohesion Policy 2014-2020 provides, as an ex-ante condition for 
the use of community resources, that national and regional authorities should develop strategies for 
research and innovation for “smart specialization” in order to allow a more efficient use of structural 
funds and to increase the synergies between EU, national and regional policies.
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The Regions of all the Member States are required to draw up a document that outlines, setting out 
from the resources and capabilities they possess, their Smart Specialization Strategy, identifying their 
more consistent competitive advantages and technological specializations with their potential for 
innovation and specifying the public and private investments necessary to support the strategy and, in 
particular, in research, technological development and innovation. To this end, efforts must be directed 
at strengthening the institutional and local administrative fabric, involve local actors and enhance the 
experiences already under way, starting from the results of the previous programming period.
The general requirements of this document are:
• Establishing a common and shared framework of reference for the development policies of an 
economy with the highest level of innovation and added value;
• Discussing the mode of engagement between different levels of government policy for research and 
innovation at the EU, national and regional level;
• Enhancing and integrating the technology offerings of the various areas
• Promoting the match between demand and supply of technological innovation within a logic of 
sustainability
• Setting together the development trajectories (DRIVER) for the country that should help to transform 
the “Societal challenges” defined at an EU level into real engines for growth.
3.2  What resources and funding are available for scientific research of “Excellence”   
 under the terms of the new European and national scenarios?
It is certain that the research institutions of the province of Trieste can boast scientific work of 
excellence. However, it is reasonable to expect that in the near future, only a fraction of the researchers 
currently involved in so-called “curiosity-driven” research will be able to access the funds intended for 
“Scientific excellence”, since the latter are linked to very strict parameters of production performance. 
These activities should rightly seek to develop long term skills and must be determined according to 
needs and scientific opportunities, without established thematic priorities (“bottom up”).
Faced with frantic requests by large sectors of the scientific community for “curiosity-driven” research 
funding, the Region Friuli Venezia Giulia, the Ministry of Education and the European Union are seeking 
to focus efforts instead on targeted activities that may have a social impact and represent a driving 
force for industrial innovation and economic development.
At the current time therefore we are faced with an important segment of “orphan researchers” who are 
unable to even access existing funds for research because their activities are disconnected from the 
priorities outlined by the Horizon 2020 programme.
In this context, the role of the Regions is crucial, for they are entrusted with the mission of designing 
coherent policies for their own area and they can finally integrate scientific resources and technological 
innovation.
It is also essential to provide specific skills and structures capable of supporting not only individual 
researchers but above all scientific structures (e.g. university departments) to identify, access and 
administer research funding, primarily those in Europe. The funding policies provide for an increased 
focus of resources towards large interdisciplinary projects that must involve whole “systems” or “sectors” 
of knowledge and innovation. Therefore the mapping of scientific expertise and excellence at the 
regional level needs to be performed in order to network and create synergies. The complexity of the 
entire process of accessing and managing research funds does not, in fact, allow the prolongation of 
the current state of affairs which sees a fragmentation of scientific expertise and existing infrastructure 
in the different research institutions in the area. In this sense, in recent times significant changes (for 
example, agreements between agencies) have been promoted but further efforts are needed in order 
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to fully exploit the human capital in the area.
As much as each university or research institution logically privileges the sectors that have a higher 
scientific productivity during its internal allocation of resources, it should take into account that 
these may correspond to non-strategic subject areas, i.e. where there are no Italian companies able 
to make use of the findings (a recent survey showed that this happens in 28 percent of cases). The 
exclusive promotion of the subject areas of excellence is likely, therefore, to push researchers to 
operate mainly within these sectors and to codify the new knowledge into products that are “certified” 
at the international level, such as scientific articles in journals with a higher impact factor. Therefore 
policies must be identified to encourage research that balances the promotion of scientific excellence 
alongside research aimed at meeting the specific needs of the area and the country’s system.
3.3  Which strategies are needed to promote research and innovation?
Faced with a large number of research centres and researchers in the province of Trieste, there is a clear 
break between this world and the realities of production, thus determining a poor perception of the 
impact of R & I activities in the area.
According to the analysis of the Ministry of Education, Universities and Research
http://hubmiur.pubblica.istruzione.it/web/ministero/cs310114bis
that accompanies the presentation of the new National Research Programme, there are some urgent 
priorities that should be pursued in the programming strategies of Italian universities:
• additional thousands of researchers are needed to bring Italy up to the EU average;
• it is essential to promote the development of the professionalism of researchers, their design capacity, 
the system of incentives and their autonomy;
• we must launch Major National Projects of research and innovation to translate the areas’ specializations 
into national programmes like France’s Nouvelle France Industrielle;
• There must be an alignment of the public and private sectors in research to foster the transfer,not only 
of technologies and patents, but also of people, skills and knowledge;
• innovation and industrial leadership by must be encouraged by supporting the inclusion of 
researchers in business, industrial research and networks of cooperation in research.
In addition to the current state of affairs surrounding the evaluation and encouragement of researchers’ 
careers, implementing any action that provides for their movement from the University towards 
businesses is absolutely detrimental, actions that are otherwise provided for and encouraged by the 
HORIZON 2020 programme.
In only 7.8% of cases, does the involvement of teachers in technology transfer activities (both patent 
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ritardare la condivisione delle  conoscenze prodotte, a discapito dei portatori di interesse [1]. Le sfide 
per le imprese consistono nell’adozione di nuove e più efficienti procedure, non soltanto finalizzate ad 
implementare i principali requisiti tecnici che caratterizzano un particolare processo di sviluppo, ma 
anche a migliorare l’intera catena dei valori. Un più esteso modello di valutazione dovrebbe servire 
tanto a migliorare le capacità di pianificazione dei manager (cfr. [2]: Hansen & Birkinshaw, 2007; Roper 
et al., 2008), quanto per integrare la valutazione delle prestazioni delle strutture che sono responsabili 
del trasferimento tecnologico, come ad esempio gli ILO [2]. Una metodologia più uniforme potrebbe 
inoltre giovare al superamento di una criticità, legata alla cosiddetta asimmetria di informazione, la 
quale rallenta il consolidamento di un mercato della conoscenza (cfr. [2]: Arora et al., 2001; Arora & 
Gambardella, 2010; Decter et al., 2007; Dosi et al., 2006; Lichtenthaler & Ernst, 2007).
Concentrandosi sulla situazione delle piccole e medie imprese, che sono la realtà industriale 
predominante nel nord-est italiano, diversi autori rilevano alcune peculiari restrizioni, come l’accesso 
limitato alle risorse e alle poche competenze disponibili per poter effettuare al loro interno attività di 
ricerca e sviluppo (cfr. [3]: Hausman, 2005), oltre ad una limitata capacità di sviluppare ed alimentare 
contatti esterni (cfr. [3]: Srinivasan et al, 2002), i livelli spesso inadeguati di specializzazione e dei 
programmi di addestramento (cfr. [3]: Romano, 1990), la limitata disponibilità di ricercatori e laureati 
con specializzazione (cfr. [3]: Wright et al, 2008), nonché la scarsità di accesso, di assorbimento e di 
uso di conoscenze esterne (cfr. [3]: Muscio,2007). Da tutti questi studi emerge, inoltre, una domanda 
condivisa, ovvero circa il  “se e come” le piccole medie imprese possano effettivamente superare le 
limitazioni elencate sopra [3]. Molti di questi studi confermano la propensione delle aziende ad affidarsi a 
risorse tradizionali, per esempio database interni o fonti secondarie che descrivono le implementazioni 
riguardanti determinate tecnologie ed i relativi dati di mercato. Gli uffici di trasferimento tecnologico 
ospitati nelle università o altre istituzioni accademiche, i consulenti specializzati,  i laboratori commerciali 
e gli istituti di ricerca pubblici o privati non vengono contattati sistematicamente, vi è piuttosto la 
tendenza a servirsi del passa-parola dei fornitori o dei clienti, quale modalità tuttora predominante (cfr. 
[3]: Parvan, 2007). Questo scenario determina un peggioramento della situazione se si considera che 
gli imprenditori devono non soltanto decidere a quale partner eventualmente aggregarsi per iniziare 
una attività cooperativa, ma anche se simili collaborazioni si dovrebbero adeguare, alternativamente, 
ad un approccio competitivo oppure ad un modello di collaborazione condivisa (cfr. [3]: Boudreau & 
Lakhani, 2009).
Inoltre le strategie e le conseguenti implementazioni dei modelli di business sono determinate da 
molteplici portatori d’interesse, ciascuno con la propria aspettativa. I decisori politici, per esempio, 
compiono scelte  su come allocare le risorse e pianificare gli eventuali investimenti futuri basandosi 
su un approccio obiettivo, ossia seguendo le linee guida politiche dimensionate rispetto ad un 
determinato territorio. D’altra parte, gli imprenditori vorrebbero disporre di un sistema di valutazione 
che permetta loro di selezionare opportunamente i partner candidati che devono essere coinvolti 
nelle loro attività innovative (cfr. [2]: Bigliardi et al., 2006). Le differenti prospettive possibili rendono 
quindi la progettazione di un sistema standardizzato di misurazione delle prestazioni un obiettivo che 
non può essere più posticipato, ma che allo stesso tempo può apparire difficile da raggiungere [2].
Attualmente l’analisi delle relazioni, sorte - per così dire - spontaneamente tra le università e le aziende, 
dimostra spesso un impatto relativamente limitato, benché vi sia, al contrario, ampio margine di 
implementazione. L’urgenza di un’apertura maggiore che conduca ad una partecipazione pro-attiva 
alle procedure di trasferimento tecnologico ha progressivamente implicato un’interazione tra lo staff 
accademico ed attori esterni, nella fattispecie i broker di trasferimento tecnologico, i quali a loro volta 
interagiscono con gli imprenditori nel tentativo di accrescere l’efficacia ed i benefici di una capillare 
disseminazione della conoscenza sul territorio [4].
Coerentemente con tali osservazioni, in base ad alcuni dati dell’OECD [2], il progresso scientifico per 
gli anni futuri si prevede determinato dalla convergenza tra campi differenti. Ad esempio, l’interazione 
tra diverse discipline come la fisica e la chimica può portare a nuove applicazioni che spaziano dai 
materiali innovativi al fotovoltaico; se invece il tipo di interazione non risultasse chiaramente definito 
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fin dall’inizio vi potrebbe essere comunque una sovrapposizione tra le discipline che può portare 
alla definizione di nuove tematiche. Le conseguenze di tale convergenza (cfr. [2]: Daim et al., 2009; 
Mendonça, 2009; OECD, 2010) non riguardano soltanto le aziende ad alto contenuto tecnologico ma 
pure quelle a livello medio-basso. In tali circostanze le diverse imprese hanno bisogno di mezzi per 
saggiare non solo le loro capacità ma pure quelle dei loro potenziali competitori. A questo scopo 
corrisponde la necessità di monitorare lo stato dell’arte e le tendenze future, elaborando prospettive di 
nuovi scenari tecnologici o di mercato. Di conseguenza le innovazioni radicali possono avere origini più 
remote rispetto alle competenze aziendali sviluppate in casa e probabilmente verranno a dipendere 
da brevetti concessi in ambiti applicativi che possono ricadere all’interno di un campo tecnico affine, 
oppure anche  significativamente differente. In quest’ultimo caso ci potrebbe essere la necessità di 
servizi complementari che hanno a che fare con una maggiore articolazione della domanda o che 
servono ad integrare la definizione di specifici concetti, tipici delle diverse attività di ricerca e sviluppo, 
e poi adattarvi il gergo imprenditoriale (cfr. [2]: Bessant & Rush, 1995; Carlile, 2004; Gassmann et al., 
2011; Hagardon & Sutton, 1997; Howells, 2006; McEvily & Zaheer, 1999).
Il raggiungimento degli obiettivi sopra menzionati e la parallela valutazione delle prestazioni per 
mezzo di misure finanziarie ed economiche (ad esempio la quantità di investimenti fatti, il fatturato 
generato, il ritorno sugli investimenti (ROI) e il return on asset (ROA)), gli output dei processi di 
trasferimento tecnologico (indicatori quali, ad esempio, il numero di accordi stipulati per la ricerca 
svolta in collaborazione, il numero delle licenze erogate o il numero di spin-off fondati), nonchè gli input 
(indicatori come lo spazio fisico disponibile, la quantità di personale con le spese relative ed il numero 
di partner per le attività di ricerca) aiutano a definire e ad adottare strumenti che sono fortemente 
raccomandati da associazioni come lo IASP  (associazione internazionale dei parchi scientifici) oppure 
la rete europea dei BIC [2].
Spostando l’attenzione sul settore accademico, risulta emergere una rilevante eterogeneità nelle 
tendenze della ricerca, nella scelta delle materie specialistiche, nelle risorse investite, nelle relazioni con 
l’ambiente esterno e nella diversità di profilo degli attori coinvolti nel trasferimento della conoscenza 
(cfr. [5]: Wright et al, 2008; Hewitt-Dundas, 2012); tutto ciò determina pertanto un significativo impatto 
sulle procedure che includono attività come la consulenza (ad esempio riguardante le strategie di 
brevettazione), i servizi di certificazione, il supporto alla prototipazione e alla progettazione, i corsi 
di sviluppo professionale, la gestione degli studenti, oppure altre interazioni (per esempio seminari 
e conferenze, mostre, relazioni con i media, e così via). In tali casi la valutazione dell’efficienza del 
trasferimento tecnologico, effettuata sulla base di un limitato numero di output può svantaggiare 
quelle università che si basano su un generico sistema di input, essendo coinvolte entro un più 
ampio insieme di attività che non risultino dedicate esclusivamente alla produzione oppure alla 
commercializzazione dei risultati della ricerca proteggibili con brevetti [3].
Una catena di valori per le attività di trasferimento tecnologico può coinvolgere diversi attori; in base 
ad un modello “lineare” si può ipotizzare che i risultati delle attività di ricerca e sviluppo (all’apice della 
catena dei valori) vengono trasferiti ai sottostanti utenti, che sono soprattutto identificabili con gli 
imprenditori, in base alla figura 1.
Anche se saranno necessari ulteriori sforzi per ridefinire un modello più esteso ed uniforme che integri 
gli indicatori dell’impatto di ogni singolo stadio della catena delle attività trasferimento tecnologico, 
ci si attende che la sua definizione spianerà la strada ad un approccio di valutazione più rigoroso e 
standardizzato, di conseguenza migliorando ed accelerando il contributo di ogni portatore di interesse 
al processo di innovazione.
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2  INTRODUZIONE
In base alle premesse fatte sopra, appare chiaro che la collaborazione tra gli attori accademici 
e l’industria può essere interpretata come cruciale condizione per lo sviluppo del portafoglio di 
competenze utilizzate in attività innovative di un territorio (cfr. [4]: Etzkowitz & Leydesdorff, 2000; 
Bonaccorsi & Daraio, 2007).
Un approccio, coerente con le cosiddette iniziative “tripla elica” che riguardano il settore accademico, 
gli enti di governo e l’industria, è stato adottato diversi decenni fa, dapprima negli Stati Uniti e 
successivamente in Europa. A parte le attività di insegnamento e di ricerca, il modello della tripla elica 
ha conferito all’università l’ulteriore missione di alimentare lo sviluppo economico ed industriale (cfr. 
[3]: Etzkowitz & Leydesdorff, 2000).
Pertanto il trasferimento tecnologico coinvolge diversi attori, sia pubblici che privati, inclusi i parchi 
scientifici, gli incubatori, i BIC, e gli ILO (cfr. [2]: European Commission, 2004; Reisman, 2005). Le aziende, 
incluse le piccole medie imprese, non solo possono essere annoverate tra i principali beneficiari, 
ma rappresentano pure un importante elemento di questo circolo virtuoso, in quanto cooperano 
attivamente con le università e i centri di ricerca, formulando e condividendo nuove idee, conoscenze 
e competenze.
I modelli di analisi che vengono comunemente utilizzati per la valutazione dell’efficienza del 
trasferimento tecnologico partono usualmente dal lato della domanda della tecnologia [3]. Tuttavia 
le attuali evidenze, risultando spesso troppo frammentate, permettono un limitato numero di 
considerazioni conclusive, sebbene qualche pubblicazione recente (per esempio, cfr. [5]: Curi 
et al., 2012) abbia contribuito alla definizione di fattori che risultano determinanti per le attività di 
trasferimento tecnologico. In articoli meno recenti tali fattori erano correlabili soltanto con  un limitato 
numero di stadi di trasformazione dei risultati di R&S, prodotti dal  settore accademico, in elementi 
di valore aggiunto che potessero essere sfruttati economicamente, anche dalle imprese, in quanto 
fruibili come titoli di proprietà industriale (brevetti e licenze software nella maggior parte dei casi). 
Benché importanti, le attività di brevettazione e di licenza giustificano solo parzialmente il processo di 
innovazione, spesso circoscritto entro ambiti che riguardano soprattutto la chimica, le biotecnologie, 
la farmacologia, le tecnologie ICT e così via (cfr. [5]: Harabi 1995; Brouwer & Kleinknecht 1999; Litan et 
al., 2008). Vi sono invece altri aspetti cruciali, il cui impatto sull’innovazione può risultare positivo ma 
anche negativo; diversi sono stati indicati nella tabella A; in essa appare pure evidente l’alto costo delle 
Figura 1: (adattata da Rossi [5])
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“Market pull” side 
implications
“Technology push” side 
implications
Pros
Knowledge transfer Mutual learning Multidisciplinary approaches
Access to complementary 
R&D resources
Personnel mobility
Additional earnings and more 
'curiosity driven' projects
Reduction of costs for in 
house  R&D
 Know-how (protected)
Improvement of research 
infrastructure
Use of special R&D 
infrastructure, New 






Low knowledge absorption 
capacity and reduced 
innovation management 
capability
 Information asymmetry 
(low transparency)
Appraisal of R&D based 
exclusively on 'academic' criteria
Reluctance to use external 
knowledge
 Cultural divergences
Freedom regarded as ruling out 
industry-oriented R&D
Lack of qualified 
personnel/"not invented 
here" behaviour
 High transaction costs/
financial restrictions
Prevalence of teaching and 
administration duties and 
bureaucratic rules
Fear of know-how 
"leakage" and market entry 
barriers
 Uncertainty of outcome/
large spillover
No reward for commercialization 
of R&D results, Risk-adverse 
behaviour
Tabella A: adattata da: Polt et al. Cfr. [2]
transazioni tanto dal lato “technology push” che da quello “market pull”, quest’ultimo collegato alla 
diffusione di tecnologie effettivamente commercializzabili (cfr. [2]: Gilsing et al., 2011; Kodama, 2008; 
Polt et al., 2001; Yusuf, 2008). Un’analisi mediante le attuali metodologie di valutazione del contributo 
dei broker tecnologici operanti nel Consorzio AREA Science Park, sito nella regione Friuli Venezia Giulia, 
anticipa degli andamenti interessanti, sebbene alcune conclusioni debbano essere ulteriormente 
affinate, considerando che l’impatto benefico delle procedure di trasferimento tecnologico sugli 
utenti–imprese necessita di tempo per emergere [2]. Un modello inclusivo, utile a valutare le attività 
regionali di trasferimento tecnologico considerate dal punto di vista accademico, richiede un 
ulteriore esame per mezzo di analisi di regressione; nonostante ciò, sono possibili delle previsioni di 
massima, prendendo a prestito da studi specificamente focalizzati sull’inizio della catena di valore del 
trasferimento tecnologico le loro conclusioni di applicabilità più generale.
3  PARAMETRI DI RIFERIMENTO DEL TRASFERIMENTO TECNOLOGICO
Un processo di trasferimento della conoscenza può essere definito come “un’interazione intenzionale, 
che coinvolge due o più persone, gruppi o organizzazioni, orientata ad obiettivi che implicano lo 
scambio di conoscenza tecnologica o beni materiali, con relativi diritti connessi alla loro protezione” 
(cfr. [2]: Amesse & Cohendet).
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La molteplicità dei possibili indicatori utilizzabili per valutare l’efficienza di tale processo dipende dai 
criteri scelti per saggiare l’efficacia delle procedure di trasferimento tecnologico considerando il punto 
di vista di ciascuna organizzazione che risulti compatibile con la definizione data sopra. Limitandosi 
a delle esigenze di applicabilità più generale, sono degne di nota alcune considerazioni sui seguenti 
parametri:
1. qualità e quantità: potrebbe risultare difficile distinguere effettivamente tra dati qualitativi e 
quantitativi, perché potrebbero sorgere dubbi sulla accuratezza degli indicatori quantitativi; ad 
esempio, il semplice numero di accordi non dà informazione su quanti siano stati effettivamente 
portati a termine con successo. Nonostante l’iniziale proposito di considerare entrambi i tipi di 
misurazione per fornire un quadro più accurato, nondimeno, soprattutto nelle aree che comprendono 
le attività di ricerca e lo sfruttamento della proprietà industriale, è verosimile che le informazioni di tipo 
quantitativo prendano il sopravvento su quelle più qualitative. 
2. input e output: devono essere presi in considerazione entrambi. I primi costituiscono una misura 
dell’insieme delle risorse e delle iniziative intraprese con tali risorse, mentre il secondo tipo permette 
la valutazione dei risultati ottenuti.
3. approccio soggettivo/ approccio oggettivo: le valutazioni oggettive dovrebbero sempre prevalere 
rispetto alle descrizioni e alle misure soggettive; entrambe possono essere comunque correlate 
ad una specifica strategia o missione di un ILO, per esempio al fine di monitorare la coerenza tra il 
raggiungimento effettivo degli obiettivi e le iniziative messe in atto dal  fornitore di servizi legati alla 
conoscenza.
4. serie temporali/ analisi “cross-sectional”: le valutazioni della performance di una data 
organizzazione possono essere distribuite su un arco temporale, ossia paragonando i risultati ottenuti 
progressivamente da una singola organizzazione, oppure essere basate su un’analisi cross-sectional 
che fornisce un’indicazione parallela per quanto riguarda i risultati ottenuti in uno specifico istante 
temporale da organizzazioni distinte. In una situazione ideale si dovrebbero utilizzare entrambi i criteri, 
in quanto il primo indicatore permette di analizzare le tendenze e interpretare le relazioni causali 
che sottendono l’impatto che particolari iniziative hanno sulla prestazione; mentre il secondo tipo 
di indicatore permette dei paragoni coerenti tra i diversi players in competizione tra loro, siano essi 
fornitori nell’ambito del trasferimento tecnologico oppure, in alternativa, utenti finali delle attività di 
trasferimento tecnologico.
Sebbene l’implementazione delle procedure per il monitoraggio degli effetti del trasferimento 
tecnologico susciti un crescente livello di attenzione negli attori della catena del valore più tradizionali, 
il continuo affinamento dei parametri risulta comunque rilevante, per es. anche dal punto di vista 
dei decisori politici. Infatti sono state progressivamente implementate delle politiche finalizzate 
all’ulteriore coinvolgimento delle università nelle attività di trasferimento tecnologico, eventualmente 
stimolandole con degli incentivi, non solo economici, (come esemplificato nella tabella A, cfr. “pro”) in 
virtù delle prestazioni rilevate [5].
4  LA VALUTAZIONE DEL TRASFERIMENTO TECNOLOGICO: 
 IL MODELLO DI AREA SCIENCE PARK
Nonostante l’industria italiana risulti caratterizzata in gran parte da piccole/medie imprese a proprietà 
e conduzione familiare (cfr. [3]: Ice-Istat, 2008), e il loro approccio all’innovazione sia considerato di 
fondamentale importanza (ad esempio cfr. [3]: Bigliardi et al, 2001; Massa & Testa, 2008; Riviezzo & 
Napolitano, 2010), è  tuttora limitato il numero di analisi specificamente condotte sulle regioni italiane 
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con lo scopo di valutare l’impatto di iniziative finalizzate al supporto delle attività imprenditoriali e 
all’integrazione con esse.
Coerentemente con il modello di una catena del valore lineare, ultra-semplificato, nel quale le imprese 
sono esclusivamente assimilate agli utenti finali, i risultati sono spesso descritti tramite indicatori che 
considerano la prestazione del trasferimento tecnologico a valle rispetto all’università. In base a questa 
modalità interpretativa, l’attenzione si concentra particolarmente sul tipo e la qualità delle facoltà 
(quelle scientifiche per esempio, come le scienze biologiche o l’ingegneria, tra le più rappresentative 
per la commercializzazione delle licenze, cfr. [5]: Thursby & Kemp, 2002), sull’affiliazione degli enti 
accademici (negli Stati Uniti le università private risultano più efficienti, cfr. [5]: Thursby & Kemp, 2002) e 
sul sistema di incentivi dedicati alle attività di trasferimento tecnologico a livello accademico.
Ma vi sono altri fattori, pure rilevanti. Dei regolamenti universitari ben definiti (ad esempio, tali da 
eliminare potenziali conflitti d’interessi o determinare un riconoscimento delle royalties più favorevole 
all’inventore) molto probabilmente migliorano le prestazioni, perché così i ricercatori si sentirebbero 
più stimolati a contribuire attivamente alle funzioni del trasferimento tecnologico (cfr. [5]: Calder & 
Debande, 2012; pure consistente con gli studi di Link & Siegel, 2005; Friedman & Silberman, 2003; 
Debackere & Veugelers, 2005; Belenzon & Schankerman, 2007; Lach & Schankerman, 2004). Altre 
caratteristiche degne di nota comprendono le dimensioni, gli anni di esperienza, le pratiche di gestione 
(cfr. [5]: Siegel et al., 2002; Debackere & Veugelers, 2005) nonché la struttura organizzativa degli uffici di 
trasferimento tecnologico (cfr. [5]: Bercovitz et al., 2001), come pure gli aspetti economici della regione 
in cui ha sede l’istituzione.
Un approccio alla valutazione aggiornato dovrebbe considerare le istituzioni accademiche come 
parte di una rete più complessa, nella quale la prestazione dipende pure da una reciproca interazione 
informale tra diversi attori locali, richiedendo un modello analitico più flessibile (cfr. [4]: Bramwell e 
Wolfe, 2008). Di fatto la situazione di diverse regioni localizzate nel nord-est italiano, incluso il Friuli 
Venezia Giulia, è descritta più esaustivamente quando si consideri un contesto di innovazione 
caratterizzato dalla presenza di distretti tecnologici (Figura 2).
Figura 2: Mappa dei distretti tecnologici del Friuli Venezia Giulia
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AREA Science Park (ASP), un parco scientifico-tecnologico attivo fin dal 1978 in Friuli Venezia Giulia, 
opera inseguendo, tra l’altro, degli obiettivi correlati alla reciproca innovazione dei distretti scientifici e 
tecnologici. Questa regione ospita due Università (Trieste e Udine), una Scuola internazionale di studi 
avanzati (SISSA) e circa 40 tra centri di ricerca pubblici e privati, in cui trovano impiego più di 4000 
ricercatori; tale concentrazione è piuttosto rilevante se si considera la distribuzione a livello nazionale 
come termine di paragone. Un approccio multidisciplinare consolidato può contare su competenze 
altamente qualificate in settori che spaziano dalle scienze della vita alla fisica.
Per quanto riguarda la diffusione del settore industriale nella regione, risultano particolarmente 
rappresentative le micro, le piccole e le medie imprese. Vi è, infatti, una forte vocazione manifatturiera 
con specializzazione nella lavorazione del legno, nell’ingegneria meccanica, nella metallurgia, nel 
settore alimentare e nella cantieristica navale [3]. Le attività caratteristiche di AREA Science Park 
sono iniziate grazie al supporto finanziario ottenuto dalla Commissione Europea e finalizzato ad 
implementare ulteriormente le vocazioni sopraccitate. Dal 2005 AREA Science Park è stata riconosciuta 
dal MIUR come centro pubblico di ricerca e punto di riferimento nazionale di primo livello per le attività 
di trasferimento tecnologico [3].
Considerando un periodo che abbraccia gli ultimi 15 anni, i broker tecnologici di AREA Science Park 
hanno contribuito allo sviluppo, soprattutto delle PMI regionali, con l’istituzione o il supporto delle 
iniziative elencate nella Tabella C [3].
La tipica attività di trasferimento tecnologico di AREA Science Park non è tanto affidata ai laboratori o 
alle strutture di ricerca pure presenti al suo interno, ma piuttosto alle attività di brokeraggio da parte di 
professionisti che dispongono di un bagaglio tecnico affinato sulla base delle specialità tecnologiche 
e degli obiettivi previsti dalla missione del centro di competenza collegato al settore di pertinenza. Le 
piccole medie imprese regionali possono quindi contare su un modello di brokeraggio costruito su 
misura, spesso caratterizzato da un approccio cd. “porta a porta”, che risulta nell’innovazione sia dei 
processi che dei prodotti. Tale approccio può considerarsi articolato in più stadi [3], alcuni dei quali 
sono schematizzati nella Figura 3:
Figura 3: Sono evidenziate la fasi di brokeraggio più rilevanti, tra cui: la visita alle piccole medie imprese, lo studio di 
fattibilità tecnica e commerciale (Individuazione esigenze e valutazione), l’elaborazione di piani per lo sfruttamento 
economico dei titoli di Proprietà Industriale, la definizione e la pianificazione dell’innovazione (Schema Piano 
progetto); la selezione di particolari competenze nell’ambito della ricerca (Implementazione del progetto) 
e la definizione di possibili partenariati tra le industrie ed i ricercatori, risultanti nella finalizzazione del piano di 
innovazione (Verifica impatto e individuazione nuove opportunità).
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R&D related TT activity Nr. of cases
Research Results  (Disclosure Form Like) 318
Services Provided 626
Italian Patent Application 75





TT support to enterprises Nr. of cases
Nr. of enterprises supported 3614
Innovation actions promoted 2363
Patent filed by enterprises 132
Growth of turnover + 9.5%
Job growth + 6.2%
In aggiunta alle attività appena citate, di cui beneficiano anche i partner istituzionali tecnico-scientifici, 
un’ulteriore ricaduta positiva riguarda il supporto a progetti di ricerca e sviluppo che possono essere 
considerati strategicamente appropriati per un gruppo di piccole/medie imprese che risultino 
accomunate dalle stesse esigenze.
Iniziative mirate a questo specifico obiettivo vengono ripetutamente promosse dal Servizio di 
trasferimento tecnologico, potendo contare sul supporto di fondi pubblici; tipicamente si possono 
candidare progetti di ricerca sulla base della pubblicazione di un invito e successiva selezione da parte 
di una commissione tecnica. Tra le attività sono pure previsti l’addestramento e l’implementazione 
delle capacità imprenditoriali dei ricercatori più giovani [3].
In sintesi, le attività di trasferimento tecnologico di AREA Science Park rappresentano un particolare 
modello di brokeraggio per le PMI, non solo in quanto forniscono servizi caratterizzati da un approccio 
diagnostico interattivo, ma anche perché finalizzate al consolidamento di relazioni, possibilmente 
di lungo termine, con le istituzioni accademiche o con altri imprenditori, in modo da realizzare 
effettivamente i piani di innovazione elencati sopra [3]. 
A mo’ di esempio, la tabella B include un numero consistente di dati, illustrati seguendo l’ordine 
lineare della tradizionale catena del valore sopra citata; l’ordine decrescente dei valori è coerente con 
l’istituzione di un processo di selezione a favore dei progetti R&S con il maggiore valore aggiunto, 
obiettivo cui contribuiscono le competenze specifiche di cui i brokers di AREA sono dotati. 
Tabella B: Supporto di AREA Science Park alla protezione e commercializzazione dei titoli inerenti alle attività 
regionali R&S nel periodo 2002-2013 
Tabella C: Attività di Trasferimento Tecnologico promosse da AREA Science Park a favore delle imprese tra il 1997 ed 
il 2013 con ricadute positive in termini di fatturato e di crescita occupazionale.
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5  LE ATTUALI METODOLOGIE DI VALUTAZIONE
Come detto sopra, un’analisi dei dati quantitativi riguardanti le attività di trasferimento tecnologico può 
essere realizzata con diversi modelli, alcuni dei quali saranno di seguito considerati più dettagliatamente. 
Il primo è stato adottato per esaminare le prestazioni di AREA Science Park considerando le piccole e 
medie imprese come i principali beneficiari posizionati al termine della catena di valore lineare sopra 
menzionata.
Benché venga riservata notevole attenzione allo sfruttamento economico limitandosi a considerare 
l’ambito accademico, ossia l’aspetto ”technology push” (cfr. [3]: Thursby & Thursby, 2002; Shane, 2004), 
un numero decisamente inferiore di report si concentra piuttosto sulle specifiche funzioni e servizi 
offerti al tradizionale utente, ossia le PMI, dalle organizzazioni di brokeraggio (cfr. [3]: Van de Vrande 
et al, 2009; Kirkels & Duystee, 2010). Lo studio recentemente pubblicato da Cattapan e collaboratori 
[3] illustra un modello, specifico per il Friuli Venezia Giulia, che considera il trasferimento tecnologico 
proprio dal punto di vista della domanda (mercato). Infatti si ipotizza che l’innovazione di prodotto e di 
processo sia soprattutto determinata dalle specifiche esigenze espresse dalle piccole e medie imprese 
locali. Un’analisi esplorativa è stata utilizzata al fine di quantificare l’impatto delle attività  dei broker di 
AREA Science Park sull’innovazione, misurando le performance delle PMI regionali: tale analisi si basava 
su un modello cross-sectional per il quale un questionario è stato sottomesso ad un campione di piccole 
medie imprese (ne sono state contattate circa 400), con sede nel Friuli Venezia Giulia e supportate 
nel periodo che intercorreva tra il 2005 e il 2009. Sono stati così determinati gli andamenti di due 
variabili dipendenti, rispettivamente l’innovazione di prodotto e l’innovazione di processo delle PMI. 
La prima variabile misura il livello di spesa correlato al lancio di nuovi prodotti o all’implementazione 
di prodotti preesistenti, mentre la seconda variabile corrisponde alla spesa per l’implementazione di 
nuovi processi e/o il miglioramento di processi già esistenti, ad esempio riguardanti l’acquisizione 
o anche il miglioramento di impianti e di macchinari. In base all’analisi econometrica effettuata 
(mediante regressione OLS), gli autori hanno rilevato che l’innovazione delle piccole e medie imprese 
viene a dipendere principalmente dalle attività di collaborazione in ambito ricerca e sviluppo, mentre, 
per quanto riguarda lo sfruttamento dei diritti di proprietà industriale, non vi era sufficiente evidenza 
a supporto dell’ipotesi secondo la quale le attività di brevettazione avessero un impatto significativo 
sull’innovazione. Tale conclusione appare abbastanza inaspettata (cfr. il § “Considerazioni conclusive” 
per ulteriori spunti), dal momento che studi precedentemente pubblicati supportano l’idea che le 
domande di brevetto siano invece incluse tra i fattori determinanti dell’innovazione delle piccole medie 
imprese (cfr: [3]: Munari & Santoni, 2010). In ogni caso, sia l’innovazione di prodotto che l’innovazione 
di processo hanno un effetto positivo sull’aumento di fatturato delle piccole medie imprese, effetto 
che risulta pure proporzionale alle dimensioni dell’azienda; il che indica come i beneficiari delle attività 
di trasferimento tecnologico capitalizzino meglio il supporto ottenuto dai brokers se anche la loro 
rilevanza sul territorio è più significativa. Un altro effetto consistente con tale tendenza riguarda la 
creazione di nuovi posti di lavoro entro le regioni che ospitano queste imprese.
D’altro canto, un approccio analitico equivalente, tuttavia focalizzato sull’estremo superiore della 
catena del valore, non è stato utilizzato per un’analisi sistematizzata dei dati italiani e, più in particolare, 
di quelli del Friuli Venezia Giulia (si veda la Tabella B per un campione). Dai primi anni duemila, tuttavia, 
un crescente numero di studi ha sottoposto ad analisi di regressione un campione significativo di 
università coinvolte nelle attività trasferimento tecnologico per stimarne l’efficienza. Criteri valutativi di 
generale applicabilità sono solitamente basati sull’utilizzo della funzione di produzione. Ad esempio, 
una recente pubblicazione di Rossi [5] riporta i riferimenti agli articoli riguardanti le metodologie 
maggiormente utilizzate per stimare l’efficienza delle attività di trasferimento tecnologico, ammettendo 
tuttavia che non è possibile generalizzare certe conclusioni tratte da alcuni di questi studi. Nel suo 
approccio alla valutazione dell’efficienza del trasferimento tecnologico, l’autrice utilizza due differenti 
metodi, ciascuno dei quali correla un dato set di input ad un set di output (la differenza tra i due sistemi 
dipende essenzialmente dal diverso tipo e numero di output oltre che dal modello matematico scelto). 
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Tabella D: (adattata da Rossi [5])
Inputs
FC_Grants (for R&D, teaching) Amt. of money received by public institutions (not industry)
KT_Staff Nr. of staff specifically employed in a knowledge transfer capacity
SCIMED_Staff
Number (FTE, full time equivalent) of academic staff in the natural 
sciences/medicine
ENGTECH_Staff Number (FTE) of academic staff in technical and engineering subjects
SOCBUS_Staff Number (FTE) of academic staff in social sciences and business
ARTHUM_Staff Number (FTE) of academic staff in the arts and humanities
Outputs
IP_DISCL Number of IP disclosures and patent applications filed
RES_CONSULT Number of research and consultancy contracts
CPD Learner days of courses for professional development
EVENTS Number of academic days employed to deliver public events
Lo scopo della sua analisi non è solo quello di stimare l’impatto dei risultati della ricerca sulla proprietà 
industriale, oppure la conseguente valorizzazione dei risultati della proprietà industriale tramite la 
commercializzazione delle licenze ed i guadagni ottenuti con esse; più in generale viene esaminato il 
processo attraverso il quale le istituzioni accademiche ottimizzano le loro risorse umane e finanziarie 
per produrre conoscenza fruibile da parte di svariati portatori d’interesse, localizzati più a valle nella 
catena dei valori.
Per quanto riguarda gli input ed output utilizzati in tale analisi di regressione, la tabella D ne esemplifica 
alcuni tra i più significativi [5]. L’intervallo di tempo scelto ha riguardato gli anni dal 2006 al 2011 e la 
dimensione del campione comprendeva 80 università.
Tuttavia anche un simile approccio pare non esente da qualche limitazione; l’autrice ammette che a 
parità di numero di input non è stato possibile stabilire se un’università con un output più consistente 
per quanto riguarda la commercializzazione della ricerca, basato ad esempio sul numero delle 
domande di brevetto depositate, risulti davvero più efficiente, o semplicemente destini un maggiore 
numero di risorse per attività tradizionalmente più vicine al mercato. Inoltre alcune università, il cui 
input sia inerente ad attività non esattamente conformi alla tradizionale catena di trasferimento di 
competenze tecnico/scientifiche, nondimeno potrebbero vedere migliorata la quantificazione della 
loro efficienza. A tale condizione possono concorrere specifici output, non solo quelli relativi alle 
attività di brevettazione o agli accordi di segretezza.
Le principali conclusioni che emergono da tale studio possono dunque essere riassunte nel modo 
seguente.
Come detto, la stima delle prestazioni in funzione delle sole attività di  brevettazione e licenza può 
risultare appropriata quando si analizzino istituzioni specializzate soprattutto in campi scientifici come 
le scienze applicate, la chimica, la farmacologia, le biotecnologie e l’ingegneria; quando invece venga 
preso in considerazione un più vasto insieme di attività, una consistente percentuale di personale con 
specializzazione diversa può essere determinante per un incremento del punteggio, poichè nell’analisi 
vengono inclusi ulteriori input. Altre variabili con un impatto significativo sull’efficienza potrebbero 
infatti essere: il livello e la tipologia di coinvolgimento delle attività di trasferimento tecnologico, la 
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percentuale di personale accademico specializzato nelle scienze sociali e nel business, la variabilità 
delle tematiche trattate ed il valore aggiunto lordo (GVA), quest’ultimo rappresentativo della ricchezza 
della regione. Considerando tali  variabili, il modello rivela che le istituzioni accademiche caratterizzate 
da una serie molto ristretta o, alternativamente, molto estesa di attività di trasferimento tecnologico 
dimostrano una minore probabilità di inefficienza (l’autrice si riferisce ad un andamento grafico a 
forma di “U”, osservando tuttavia che le istituzioni di più ridotte dimensioni possono comunque essere 
altamente inefficienti). Inoltre una maggiore variabilità delle materie trattate implica una maggiore 
probabilità di inefficienza. Risulta abbastanza sorprendente, tuttavia, che un più alto rapporto tra il 
numero di studenti e quello di insegnanti ha un effetto positivo sull’efficienza, ciò supportando 
il concetto secondo cui le attività di insegnamento e quelle di trasferimento tecnologico possono 
risultare complementari piuttosto che in competizione tra di loro.
Infine l’autrice rileva che le istituzioni ospitate in regioni caratterizzate da un più alto valore aggiunto 
lordo (GVA) pro-capite sono tendenzialmente più soggette all’inefficienza. Un simile effetto 
potrebbe essere spiegato sulla base del fatto che le università tendono a concentrarsi nelle regioni 
economicamente più floride, legittimando l’idea che vi sia una più alta competizione tra uffici di 
trasferimento tecnologico intercambiabili dal punto di vista della tipologia di servizi offerti.
6  POSSIBILI IMPLEMENTAZIONI
In base alla definizione di trasferimento tecnologico citata sopra, dati gli interessi talvolta 
significativamente diversi dei vari utenti, il raggiungimento degli obiettivi ivi menzionati potrebbe 
risultare fortemente rallentato. Il tentativo inizialmente fatto per limitare tali ritardi ha determinato la 
nascita dei  parchi scientifici quali attori del trasferimento tecnologico, il cui scopo principale era, se 
non altro, quello di facilitare l’accesso alla conoscenza scientifica [2].
La tradizionale rappresentazione di una catena di valore unidirezionale (cfr. [1]: Balconi et al., 2010), 
con gli eventi schematizzati in Figura 1, dovrebbe ora essere sostituita da una nuova che considera, 
invece, uno scambio bidirezionale di conoscenza, non soltanto basata sulla collaborazione scientifica 
e sull’apprendimento a seguito di interazione, ma anche su un insieme variegato di attività che 
includano, ad esempio, varie modalità di ricerca a contratto e servizi di consulenza [1], in modo da 
contrastare efficacemente la citata asimmetria di informazione che risulta controproducente per 
diversi portatori d’interesse.
Tale integrazione di nuove capacità e servizi correlati al trasferimento tecnologico può essere 
considerata utile da diversi punti di vista. Ad esempio, i modelli descritti sopra e basati sull’analisi 
econometrica dovrebbero venire implementati in modo da permettere a ciascun attore di adottare 
le strategie più appropriate, non solo a livello regionale, ma possibilmente anche a livello nazionale o 
internazionale. Secondariamente, i portatori d’interesse e decisori politici locali riuscirebbero a definire 
degli schemi di innovazione più appropriati e quindi a destinare le risorse più efficacemente. Inoltre, 
considerando il punto di vista delle aziende, quali principali beneficiari dei servizi di trasferimento 
tecnologico, l’adozione di metodi univoci di valutazione basati su analisi cross-sectional potrebbe 
risultare utile al confronto tra le offerte di diversi fornitori di servizi o prodotti, contribuendo quindi alla 
riduzione dei costi delle transazioni (vedi tabella A ) [2]. 
In base a tali necessità, alcuni autori considerano realizzabile la possibilità di aggiornare i metodi 
analitici, ad esempio integrando la metodologia di analisi definita Balanced Scorecard (BSC) con alcune 
linee guida mutuate da studi che riguardano l’innovazione della catena del valore, nel tentativo di 
classificare ciascun attore in base al suo specifico contributo alle differenti fasi della filiera. 
Tale approccio appare particolarmente  realistico considerando che le ricadute delle attività cd. “tripla 
elica” possono essere cruciali per l’ottimizzazione delle capacità innovative degli imprenditori, sia se 
individualmente coinvolti in attività produttive di tipo tradizionale o, in alternativa, operanti entro 
distretti.
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Il supporto dei parchi scientifici all’interazione reciproca tra università e industria ha comportato 
un progressivo approfondimento delle loro relazioni, come confermato dai rapporti pubblicati 
periodicamente dal NETVAL , che riportano un numero crescente di iniziative di ricerca a contratto 
ed accordi di consulenza finanziati sia dalle autorità centrali come pure da attori esterni (tanto di 
tipo individuale, come pure organizzazioni pubbliche o private). Allo stesso tempo, vi è un dichiarato 
aumento del numero di procedure di brevettazione da parte delle università italiane che correla 
positivamente con il numero dei cosiddetti inventori accademici. Vi sono nuovi stimoli dovuti al 
maggior numero di licenze concesse e alla creazione di spin-off accademici, grazie alle sinergie tra il 
personale accademico e quello di altri enti locali [4]. D’altra parte tutte queste attività implicano un alto 
livello di rischio perché possono richiedere tempi lunghi prima di poter essere effettivamente fruibili, 
oppure perché spesso sono difficilmente sostenibili dal punto di vista economico; quindi l’aiuto che 
proviene dalle organizzazioni di brokeraggio è finalizzato ad attenuare tali rischi e risulta di cruciale 
importanza, considerando che le piccole medie imprese sono uno dei principali motori della crescita 
economica regionale e nazionale (cfr. [3]: Bozeman, 2000). Concludendo, la missione di trasferimento 
tecnologico da parte dei broker riveste una duplice funzione; infatti non solo essi sostengono le 
istituzioni di ricerca nel tentativo di sfruttare economicamente le loro competenze, ma dovrebbero 
pure stimolare costantemente le imprese ad uscire dai loro tradizionali schemi operativi, quest’ultimo 
aspetto rappresentando un requisito essenziale per l’innovazione dei prodotti e dei processi [3]. 
7  CONSIDERAZIONI CONCLUSIVE
Focalizzandosi sull’uso di indicatori rilevanti per la stima dell’efficienza del trasferimento tecnologico, 
è emersa la consapevolezza di limitazioni intrinseche dei criteri di valutazione attualmente utilizzati, 
che spesso determinano la frammentarietà interpretativa e talvolta conducono anche a qualche 
inaspettata conclusione. L’apparente irrilevanza delle attività di brevettazione sull’innovazione delle 
piccole medie imprese è piuttosto sorprendente; tuttavia, anche trascurando ogni possibile influenza 
delle attività tipiche del trasferimento tecnologico, vi può essere più di una motivazione utile ad 
argomentare questo paradosso. Ad esempio, il fatto che lo sfruttamento economico della proprietà 
industriale comporta onerosi investimenti in tasse e richiede tempi lunghi, o più semplicemente perchè 
sussiste un’eredità culturale che sottende una riluttanza generalizzata, come del resto riconosciuto da 
Cattapan e collaboratori [3]. Al di là di questi aspetti di base, anche la dimensione dell’azienda e il 
tipo di business rappresentano altrettanti fattori critici, considerando che le invenzioni riguardanti i 
campi delle scienze della vita e l’ICT possono richiedere strategie particolari, per non parlare del fatto 
che molto spesso un’efficace strategia di protezione della proprietà industriale semplicemente non 
è applicabile a specifiche tematiche. Ciononostante, le attività di brokeraggio basate su iniziative e 
competenze istituite su misura determinano spesso un’innovazione incrementale delle piccole e 
medie imprese (cfr. [3]: Matthews & Bucolo, 2011), come viene pure confermato dai dati specifici per il 
Friuli Venezia Giulia. Spostando l’obiettivo dell’analisi sul versante accademico, alcune considerazioni 
basate sugli studi econometrici, sebbene provvisorie, indicano delle strategie specifiche da perseguire 
per poter ottimizzare le ricadute dei processi di trasferimento tecnologico; tuttavia una valutazione 
onnicomprensiva degli effetti delle interazioni tra gli attori della catena del valore (siano appartenenti 
all’estremo tecnology-push come pure a quello market-pull) è ritenuta propedeutica per ridefinire le 
necessità e per ottimizzare le scelte strategiche di tanti portatori d’interesse (ricercatori, imprenditori, 
decisori politici, limitandosi ai più rilevanti). Considerando l’impatto crescente delle iniziative in ambito 
europeo, dedicate al sostentamento dell’innovazione, ove i fondi della Commissione Europea destinati 
al supporto di attività di R&D o imprenditoriali rappresentano una consistente risorsa per gli anni a 
venire, le metodologie analitiche (in cui gli input potrebbero includere, tra gli altri, anche il numero o la 
rilevanza delle pubblicazioni, i brevetti e gli indicatori TRL) diverranno rilevanti non solo per selezionare 
le iniziative con maggior valore aggiunto ma, in ultima analisi, per il consolidamento di un mercato 
vero e proprio del trasferimento della conoscenza.
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8 STRUMENTI DI COMUNICAZIONE
• Per ulteriori approfondimenti di alcune tematiche e aggiornamento sulle iniziative promosse da ASP 
si suggerisce la consultazione del sito: www.area.trieste.it
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Abstract — Podatki in osnutki obravnavani v nadaljevanju se nanašajo na izkušnje posrednikov AREA 
Science Park Consortium-a, ki svoje storitve prenosa tehnologij v Furlaniji Julijski krajini opravljajo že skoraj 
tri desetletja. Poseben »know-how« je bil namenjen krepitvi dejavnosti podjetij in raziskovalcev v regiji za 
uporabo rezultatov raziskav in razvoja, ki jih ponavadi uvrščamo na vrh vrednostne verige. Le-ta zagotavlja 
neposreden pretok informacij k večim prejemnikom, med katerimi so podjetniki locirani navzdol po omenjeni 
vrednostni verigi. Gledano z druge perspektive, je potrebna tudi obratna pot znanja za ustvarjanje in ohranjanje 
dejanskega cikla. Za analizo vpliva pobud z vsakega od dveh koncev verige so bili oblikovani različni predlogi; 
nekaj zanimivih ugotovitev in zaključkov, ki so značilni za tipična okolja posamezne regije, bi se dalo uporabiti 
tudi na nacionalni ravni.Vendar pa se za bolj celovit in enoten pristop bolj kot kadarkoli zdi potrebno zmanjšati 
bistvene specifične omejitve sedanjih modelov in s tem optimalizirati strateške usmeritve različnih interesnih 
skupin.
Index Terms and abbreviations — AREA Science Park Consortium (ASP), Furlanija-Julijska krajina (FJK), prenos 
tehnologije (TT), Urad za prenos tehnologij (TTO), Urad za Intelektualn Lastnino (IP), Urad industrijske zveze 
(ILO), Prenos znanja (KT)
_____________________________________________________________________ 
1 POTREBE
Za podjetja in akademske ustanove vzemimo v obzir tri pomembne sklope: specifične cilje vsakega 
udeleženca, čas, potreben za dosego teh ciljev in kako dodeliti odgovornost za rezultate, povezane 
z raziskavami, razvojem in inovacijami. Ta vprašanja lahko pomembno vplivajo na izbiro raziskovalnih 
tem in na časovni razmik, ki nastane preden si lahko različne interesne skupine učinkovito izmenjajo 
znanja in rešitve [1]. Podjetja so izzvana, da zgradijo nove, močnejše in bolj učinkovite postopke. Ne 
samo s spodbujanjem glavnih tehničnih zahtev za določen razvoj temveč tudi z izboljšanjem celotne 
vrednostne verige. Bolj celoviti okviri, ki po možnosti podpirajo inovativen pristop ocenjevanja naj ne bi 
služili le izboljšanju načrtovalnih zmožnosti menedžerjev (prim. [2]: Hansen & Birkinshaw, 2007; Roper 
S. Passamonti, S. Gustincich, T. Lah Turnšek, B. Peterlin, R. Pišot, P. Storici (Eds.) 
CONFERENCE PROCEEDINGS with an analysis of innovation management 
and knowledge transfer potential for a smart specialization strategy 
ISBN 978-88-8303-572-2 / e-ISBN  978-88-8303-573-9. EUT, 2014.
CROSS-BORDER ITALY-SLOVENIA 
BIOMEDICAL RESEARCH:
ARE WE READY FOR HORIZON 2020?
350
et al, 2008. ) ampak tudi vključevanje ocen učinkovitosti struktur, ki so odgovorne za prenos tehnologij, 
kot je npr. ILO [2]. Bolj enotna metodologija je lahko koristna tudi za premagovanje kritičnega člena, 
tako imenovanega »asimetrija informacij«, ki ovira konsolidacijo trga znanja (glej [2] Arora et al, 2001; 
Arora & Gambardella, 2010; Decter et al, 2007; Dosi et al, 2006; Lichtenthaler & Ernst, 2007).
Z osredotočanjem na položaj malih in srednje velikih podjetij, ki prevladujejo v industrijskem 
severovzhodu Italije, več avtorjev opozarja na nekatere značilne omejitve. Te so: omejen dostop 
do virov in malo razpoložljivega strokovnega znanja, potrebnega za opravljanje lastnih raziskav in 
razvoja (glej [3]: Hausman, 2005), omejene možnosti za razvoj in negovanje zunanjih stikov (glej [3]: 
Srinivasan et al, 2002), pogosto neustrezna zahtevnost programov izpopolnjevanja in usposabljanja 
(cf [3]: Romano, 1990), omejene razpoložljivosti raziskovalcev in podiplomcev s specializacijo ( glej 
[3] Wright et al, 2008) in pomanjkanje dostopa do uporabnega zunanjega znanja (prim. [ 3] Muscio, 
2007). Iz navedenega se poraja vprašanje, “ali in kako” mala in srednje velika podjetja lahko učinkovito 
premagujejo zgoraj naštete omejitve [3]. Mnoge od teh študij potrjujejo nagnjenost podjetij, da 
se zanašajo na tradicionalne vire, kot so notranje zbirke podatkov in sekundarne vire, ki opisujejo 
tehnološke izboljšave in implementacije, povezane s tržnimi podatki. Na uradih za prenos tehnologij, 
ki so nameščeni na univerzah in drugih visokošolskih institucijah, specializirani svetovalci, komercialni 
laboratoriji in raziskovalne institucije k storitvam ne pristopajo sistematično. »Buzz-marketing«, ki 
vključuje dobavitelje in stranke se zdi, da še vedno prevladuje nad omenjenimi zmožnostmi (glej [3]: 
Parvan, 2007). Ta scenarij se lahko še poslabša, ko se morajo npr. podjetniki odločiti, ne le o partnerju 
s katerim bi se lahko združili za začetek dejavnosti, ampak tudi ali bi bilo takšno sodelovanje v skladu 
s konkurenčnim tržnim pristopom in ne zgolj po modelu sodelovanja in deljenja. (glej [3]: Boudreau & 
Lakhani, 2009 ).
Poleg tega so strategije in posledične izvedbe poslovnih modelov, določene s strani številnih 
interesnih skupin, vsaka s svojimi pričakovanji. Oblikovalci politik, na primer, se odločajo o tem kako 
razporediti sredstva in načrt za morebitne prihodnje naložbe, ki temeljijo na objektivnem pristopu 
in sledijo političnim smernicam za določeno ozemlje. Po drugi strani bi podjetniki želeli imeti sistem 
vrednotenja oz. orodje za sistem vredotenja, ki bi jim omogočal izbiro primernih kandidatov za 
partnerje, ki bi sodelovali pri njihovih dejavnostih na področju inovacij (glej [2]: Bigliardi et al, 2006). 
Različne možnosti oblikujejo standardiziran sistem skupnega merjenja uspešnosti kot temeljni cilj, ki 
ga ni mogoče odložiti na poznejši čas in ga bo hkrati težko doseči [2].
Trenutno analiza odnosov, ki so spontano nastali med univerzami in podjetji, pogosto kaže na 
razmeroma omejen vpliv, čeprav še vedno obstajajo možnosti za razširjeno izvedbo. Nujnost večje 
odprtosti do pro-aktivnega nadzora nad postopki prenosa znanja in tehnologij je postopoma privedla 
do interakcije med akademskim osebjem in zunanjimi akterji, kot so TT posredniki, ki si v zameno 
za interakcijo s podjetniki prizadevajo za povečanje učinkovitosti in koristno razširjanje znanja na 
določenem ozemlju [4].
V skladu s temi ugotovitvami, ki temeljijo na nekaterih podatkih OECD [2], se kot posledica zbliževanja 
različnih področij pričakuje znanstveni napredek v naslednjih nekaj letih. Na primer, medsebojno 
sodelovanje različnih disciplin kot so fizika in kemija lahko vodi do novih aplikacij kot npr. inovativni 
materiali za fotovoltaiko. Še več, če se ta vrsta interakcij izkaže, da niso jasno opredeljene že od 
samega začetka, naj bi razlike med disciplinami vodile k opredelitvi in razjasnitvi novih vprašanj. Taka 
konvergenca (glej [2]: Daim et al, 2009; Mendonça, 2009, OECD, 2010 ) ne vpliva zgolj na visokotehnološka 
podjetja temveč vključuje tudi srednje in nizko-tehnološka podjetja. V takšnih okoliščinah podjetja ne 
potrebujejo le orodij za oceno svojih sposobnosti, ampak tudi za oceno potencialnih konkurentov. V 
ta namen je treba spremljati stanje tehnike in prihodnje trende, možnosti za razvoj novih tehnoloških 
scenarijev in trga. Kot posledica tega se lahko radikalne inovacije pojavijo daleč od svojega izvora 
znanja in bodo verjetno odvisne od podeljenih patentov na področjih uporabe, ki sodijo v sorodna 
tehnična ali celo bistveno drugačna področja. V slednjem primeru lahko pride do nujnosti dopolnilne 
storitve, ki bi se ukvarjala z močnejšo artikulacijo povpraševanja in bi služila dopolnjevanju določenih 
pojmov, značilnih za različne dejavnosti na področju raziskav in razvoja s prilagajanjem poslovnega 
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žargona (glej [2] : Bessant & Rush, 1995; Carlile, 2004; Gassmann et al, 2011; Hagardon & Sutton, 1997; 
Howells, 2006; McEvily & Zaheer, 1999). 
K doseganju zgoraj omenjenih ciljev in vzporednem vrednotenju uspešnosti s pomočjo finančnih in 
gospodarskih ukrepov (kot je znesek naložbe, prihodki, donosnost naložb (ROI) in donosnost sredstev 
(ROA)), kazalniki procesov o prenosu tehnologije (kot je na primer število sporazumov za skupne 
raziskave, število odobrenih dovoljenj ali število spin-offov) in vhodnih ukrepov (kot so prostor na voljo, 
znesek stroškov osebja za razvoj človeških virov in število raziskovalnih partnerjev) pomagajo opredeliti 
in sprejeti orodja, ki so jih priporočile organizacije, kot so na primer IASP (International Association of 
Science Parks) ali Evropsko BIC omrežje [2].
Če pogledamo s strani akademskega sektorja je možen pojav znatne heterogenosti trendov raziskav 
pri izbiri specialista, izbiri sredstev vloženih v odnose z zunanjim okoljem in izbiri profilov raznolikosti 
akterjev, ki sodelujejo pri prenosu znanja (prim. [5] Wright et al, 2008; Hewitt - Dundas, 2012). Vse to ima 
velik vpliv na postopke, ki vključujejo dejavnosti kot so svetovanje (npr. glede strategije patentiranja), 
storitve certificiranja, podporo prototipov in oblikovanja, strokovnih razvojnih programov, upravljanja 
študentskih namestitev ali drugih interakcij kot so seminarji in konference, razstave, odnosi z mediji in 
tako naprej. V tem primeru je ocena učinkovitosti prenosa tehnologij narejena na podlagi omejenega 
števila prenosov znanja, kar lahko v slabši položaj spravi tiste univerze, ki uporabljajo svoje splošne 
vložke za sodelovanje v širšem naboru dejavnosti prenosa znanja, ki pa niso namenjeni izključno 
proizvodnji ali komercializaciji rezultatov raziskav, zaščitenih s patenti [3].
Vrednostna veriga za dejavnosti prenosa tehnologij vključuje več akterjev. V skladu z »linearnim« 
modelom je mogoče domnevati, da so rezultati raziskav in razvoja (v vrhu vrednostne verige) prenešeni 
k osnovnim uporabnikom, v prvi vrsti podjetnikom, kot je prikazano na sliki 1.
Slika 1: Povzeto po Rossi [5]
Čeprav bodo potrebna nadaljnja prizadevanja za izpopolnitev modela, ki združuje najbolj obsežne 
in enotne kazalnike vpliva vsake stopnje vrednostne verige dejavnosti prenosa tehnologij posebej, 
se pričakuje, da bo njegova določitev utrla pot za bolj strog pristop k ocenjevanju in standardizaciji, s 
čimer se izboljša in pospeši prispevek vsake interesne skupine v inovacijskem procesu.
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2 UVOD
Na podlagi zgornjih predpostavk je jasno, da je treba sodelovanje med akademiki in industrijskimi 
interesnimi skupinami prepoznati kot ključni pogoj za razvoj portfelja znanj in inovativnosti, ki se 
uporabljajo v določenem okolju. (glej [4]: Etzkowitz & Leydesdorff , 2000; Daraio & Bonaccorsi, 2007).
Eden od pristopov skladnih s tako imenovanimi pobudami “trojne vijačnice”, ki vključujejo akademsko 
sfero, vladne organe in industrijo je bil sprejet pred več desetletji, najprej v ZDA in kasneje v Evropi. 
Poleg poučevanja in raziskav je model trojne vijačnice dodeljenim univerzam dodal dodatno 
poslanstvo gojenja gospodarskega in industrijskega razvoja (glej [3]: Etzkowitz & Leydesdorff, 2000). 
Prenos tehnologij in znanja vključuje različne akterje, javne in zasebne, vključno z znanstvenimi parki, 
inkubatorji, BIC-i in ILO-ji. (glej [2]: Evropska komisija, 2004, Reisman, 2005). Družbe, še posebej mala in 
srednje velika podjetja niso samo med glavnimi upravičenci, temveč predstavljajo tudi pomemben 
element znotraj vrednostne verige, saj aktivno sodelujejo z univerzami in raziskovalnimi centri ter 
oblikujejo in delijo nove ideje, znanja in spretnosti.
Različni »Proxyji« se običajno uporabljajo za oceno učinkovitosti prenosa znanja, ki obravnavajo 
povpraševanja s tehnološke strani [3]. Vendar pa se lahko pojavi določeno število vidikov na podlagi 
dosedanjih dokazov, ki delujejo razdrobljeno, čeprav so nekatere nedavne objave (na primer, glej [5]: 
Curi et al, 2012) prispevale k opredelitvi dejavnikov, ki so ključnega pomena za prenos tehnologij. V 
starejših člankih so ti dejavniki povezani le z omejenim številom faz preoblikovanja rezultatov raziskav 
in razvoja, ki jih proizvaja akademski sektor v elementih dodane vrednosti in bi jih lahko izkoriščali 
gospodarsko, s trženjem intelektualne ter industrijske lastnine in pravic (v večini primerov patenti 
in licence za programsko opremo). Čeprav dejavnosti patentiranja in licenciranja upravičujejo del 
inovacijskega procesa, so najpogostejše v omenjenih področjih kot so kemija, biotehnologija, 
farmacija, informacijska in komunikacijska tehnologija in tako naprej (glej [5]: Harabi 1995; Brouwer in 
Kleinknecht 1999; Litan et al, 2008).
Obstajajo še drugi ključni vidiki, ki lahko vplivajo na inovacije pozitivno pa tudi negativno; več je 
prikazano v tabeli A, kjer so razvidni visoki stroški takšnih transakcij iz “tehnologije push” in iz “ market 
pull” področja, slednji je vezan na dejansko tržno širjenje tehnologij (glej [2]: Gilsing et al, 2011; Kodama, 
2008; Polt et al, 2001; Yusuf, 2008). Analiza obstoječih metodologij za oceno prispevka tehnoloških 
posrednikov, delujejočih na območju AREA Science Park Consortium-a v Furlaniji-Julijski krajini, 
predvideva nekaj zanimivih trendov, čeprav bi bilo potrebno nekatere sklepe še dodatno izpopolniti, ker 
ugodno vplivajo na postopke prenosa tehnologije za uporabnike.[2]. Celovit model analize regionalnih 
dejavnosti TT, ki vključuje tudi akademsko stran, še vedno zahteva podrobnejšo preučitev s pomočjo 
regresijske analize; kljub temu si je nekatere napovedi načeloma mogoče izposoditi od ugotovitev 
študij splošne uporabnosti, ki so osredotočene na začetek vrednostne verige prenosa tehnologij.
3 GLAVNI PARAMETRI ZA PRENOS TEHNOLOGIJ
Proces prenosa znanja je mogoče opredeliti kot »načrtovano, ciljno usmerjeno interakcijo, ki vključuje 
dve ali več oseb, skupin ali organizacij, s cilji izmenjave tehnološkega znanja in/ali artefaktov ter pravic« 
(cf [2]: Amesse & Cohendet). 
Množica možnih kazalnikov, ki se lahko uporabijo za oceno učinkovitosti tega procesa je odvisna od 
razpoložljivih meril, ki se nanašajo na stališča vsake organizacije in so hkrati združljiva z zgoraj navedeno 
definicijo. 
Ne glede na posebnosti udeležencev so nekatere splošne ugotovitve o parametrih vredne omembe:
1. Kakovost in količina: morda je težko učinkovito razlikovati med kvalitativnimi in kvantitativnimi 
podatki in bi se lahko pojavil dvom o pravilnosti količinskih kazalcev; kot na primer samo število 
sporazumov ne daje informacije o tem, koliko jih je bilo dejansko pripeljalnih do uspešnega zaključka. 
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“Market pull” side 
implications
“Technology push” side 
implications
Pros
Knowledge transfer Mutual learning Multidisciplinary approaches
Access to complementary 
R&D resources
Personnel mobility
Additional earnings and more 
'curiosity driven' projects
Reduction of costs for in 
house  R&D
 Know-how (protected)
Improvement of research 
infrastructure
Use of special R&D 
infrastructure, New 






Low knowledge absorption 
capacity and reduced 
innovation management 
capability
 Information asymmetry 
(low transparency)
Appraisal of R&D based 
exclusively on 'academic' criteria
Reluctance to use external 
knowledge
 Cultural divergences
Freedom regarded as ruling out 
industry-oriented R&D
Lack of qualified 
personnel/"not invented 
here" behaviour
 High transaction costs/
financial restrictions
Prevalence of teaching and 
administration duties and 
bureaucratic rules
Fear of know-how 
"leakage" and market entry 
barriers
 Uncertainty of outcome/
large spillover
No reward for commercialization 
of R&D results, Risk-adverse 
behaviour
Kljub prvotnemu namenu upoštevanja obeh vrst meritev, ki bi zagotovile natančnejšo sliko zlasti 
na področjih, ki vključujejo raziskave in izkoriščanje industrijske lastnine je verjetno, da se podatki o 
količini v prednosti pred tistimi o kakovosti.
2. Vložki in donosi: uporabljajo se tako eni kot drugi. Prvi predstavljajo merilo stanja virov in rapoložljivih 
aktivnosti, medtem ko slednji omogočajo vrednotenje doseženih rezultatov.
3. Osebni pristop in objektivni pristop: objektivne ocene bi morale imeti vedno prednost pred opisi 
subjektivnih ukrepov. Vendar pa je mogoče, da so oboji povezani z določeno strategijo ali misijo 
ILO, na primer, da bi spremljali in primerjali skladnost med dejanskim doseganjem ciljev in pobud s 
strategijo ponudnika storitev.
4. Časovno načrtovana analiza in presečna analiza: ocene uspešnosti dane organizacije se lahko 
razdelijo po časovnih obdobjih in sicer s primerjavo rezultatov, dobljenih postopoma s strani same 
organizacije ali pa na podlagi presečne analize, ki zagotavlja medorganizacijski posnetek rezultatov 
glede na dane rezultate časovnega okvira. V idealnih razmerah bi morali uporabiti obe navedeni 
merili, prvega kot pokazatelja analize trendov in interpretacije vzročnih odnosov med posameznimi 
pobudami in vplivom na njihove zmogljivosti; medtem ko druga vrsta kazalnika omogoča dosledne 
primerjave med različnimi akterji v medsebojni konkurenci, bodisi med dobavitelji prenosa tehnologij, 
ali alternativno, med končnimi uporabniki, ki nekaj pridobijo z dejavnostmi za prenos tehnologij.
5. 
Tabela A: prirejeno po Polt et al. Glej [2]
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Ko izvajanje postopkov za spremljanje učinkov prenosa tehnologij zasluži večjo stopnjo pozornosti 
s strani bolj tradicionalnih akterjev v vrednostni verigi, je neprekinjeno izpopolnjevanje parametrov 
kljub temu pomembno, npr. tudi z vidika oblikovalcev politike. Na primer, postopno izvajanje politike 
povečevanja vpisov na univerze katere cilj je nadaljnje vključevanje univerz v dejavnosti prenosa 
znanja, ki jih je v okviru svoje njihove uspešnosti potrebno spodbujati (kot je prikazano v tabeli A, prim. 
“pro”) [5].
4 OCENA PRENOSA TEHNOLOGIJ NA PRIMERU AREA SCIENCE PARK-A
Kljub temu, da so za italijansko industrijo večinoma značilna mala in srednje velika podjetja v družinski 
lasti (glej [3]: Ice-ISTAT, 2008) in da je njihov pristop do inovacij bistvenega pomena (npr. prim. [3]: 
Bigliardi et al, 2001; Massa in Testa, 2008; Riviezzo & Napolitano, 2010) je še vedno narejenih le malo 
analiz, opravljenih predvsem v italijanskih regijah, s ciljem ocenjevanja vpliva pobud za podporo 
dejavnosti podjetništva in povezovanja z njim.
Skladno z modelom zelo poenostavljene linearne vrednostne verige v katerem so podjetja prevzela 
vlogo končnih uporabnikov, so rezultati pogosto opisani s pomočjo kazalnikov, ki merijo učinkovitost 
prenosa znanja po vrednostni verigi nižje od univerz. V skladu s tem načinom interpretacije je poudarek 
predvsem na vrsti in kakovosti fakultete (kot so znanosti o življenju in inženiring, najbolj reprezentativna 
za dovoljenja komercializacije, glej [5]: Thursby & Kemp, 2002), na pripadnosti akademskih institucij (na 
zasebnih univerzah v ZDA so bolj učinkoviti, glej [5]:. Thursby & Kemp, 2002) in na sistemu spodbud 
osebja, namenjenega dejavnostim prenosa tehnologij na akademski ravni.
Vendar pa obstajajo tudi drugi pomembni dejavniki. Natančno opredeljeni univerzitetni predpisi (npr. 
odprava morebitnih navzkrižij interesov ali ugodnejšega priznanja izumitelju) bodo najverjetneje 
izboljšali učinkovitost, saj se raziskovalci tako počutijo bolj vzpodbujene, da aktivno prispevajo k 
funkciji prenosa tehnologij (glej [5]: Calder & Debande, 2012; dobro usklajeno s študijami Link in Siegel, 
2005; Friedman & Silberman, 2003; Debackere & VEUGELERS, 2005; Belenzon & Schankerman, 2007; 
Lach & Schankerman, 2004). Druge pomembne funkcije vključujejo velikost, dolgoletne izkušnje, 
prakse upravljanja (glej [5] Siegel et al, 2002; Debackere & VEUGELERS, 2005) in organizacijsko strukturo 
uradov za prenos tehnologij (glej [5]: Bercovitz et al, 2001), kot tudi ekonomske vidike regije, v kateri se 
nahaja ustanova.
Posodobljen pristop bi moral upoštevatiti akademske ustanove kot del bolj kompleksne mreže, katere 
uspešnost je odvisna tudi od medsebojnih neformalnih interakcij med različnimi lokalnimi akterji, npr. 
pristop, ki zahteva bolj prilagodljiv analitičnen model (glej [4]: Bramwell in Wolfe, 2008). Dejstvo je, da je 
situacija različnih regij, ki se nahajajo na severovzhodu italije, vključno z deželo Furlanijo Julijsko krajino, 
ki je opisana bolj celovito ob upoštevanju konteksta inovacij, dobro opisana s prisotnostjo tehnoloških 
okrožij (slika 2).
Znanstveno-tehnološki AREA Science Park (ASP) je v Furlaniji Julijski krajini aktiven od leta 1978 s 
ciljem povezovanja in vzajemnosti znanstveno-tehnoloških inovacij tega okraja. Ta regija je dom dveh 
univerz (v Trstu in Vidmu), mednarodne šole za napredne študije (SISSA) in okoli 40 javnih in zasebnih 
raziskovalnih centrov, ki jih naseljuje več kot 4000 raziskovalcev. Ta koncentracija je presenetljivo visoka 
glede na razdelitev na nacionalni ravni. Multidisciplinarni pristop se zanaša na visoko usposobljen in 
strokoven kader z znanjem in izkušnjami na različnih področjih - od znanosti o življenju do fizike.
V zvezi s širitvijo industrijskega sektorja v regiji so še posebej reprezentativna mikro, mala in srednje 
velika podjetja. Gre za v resnici močno proizvodno poklicanost, specializirano za obdelavo lesa, 
strojništva, metalurgije, ladjedelništva in prehrane [3]. Jedro dejavnosti v AREA Science Park-u se je 
razvilo s finančno podporo Evropske komisije, katere namen je nadaljnje izvajanje zgoraj navedenih 
strategij in poklicev. Leta 2005 je bil AREA Science Park s strani Ministrstva za šolstvo priznan kot javni 
raziskovalni center in kot referenčna točka za nacionalne dejavnosti prenosa tehnologij na najvišji ravni 
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[3].
Glede na časovni okvir zadnjih 15-ih let so tehnološki posredniki AREA Science Park-a prispevali k 
razvoju, ustanovitvi in podpori pobud zlasti v regionalnih malih in srednje velikih podjetjih, navedenih 
v tabeli C [3].
Tipične dejavnosti prenosa tehnologij AREA Science Park-a se ne zanašajo samo na laboratorije 
ali raziskovalne zmogljivosti v svoji notranjosti ampak so bolj odvisne od posredniških poslov 
strokovnjakov, ki tehnično ozadje na podlagi lastnih tehnologij in ciljev podjetij izboljšujejo po meri 
misij kompetenčnih centrov, priključenih zadevnem sektorju. Mala in srednje velika podjetja se lahko 
zanesejo na regionalne, po meri zgrajene borznoposredniške modele, katerih značilni pristop se 
imenuje “od vrat do vrat” in ima za posledico inovacije procesov in izdelkov. Ta pristop lahko imenujemo 
večstopenjski [3], od katerih so nekatere povzete na sliki 3:
Poleg zgoraj navedenih dejavnosti, ki koristijo znanstvenim in tehničnim institucionalnim partnerjem, 
obstaja še pozitivnejši vpliv, ki se nanaša na podporo raziskav in razvoja ter se lahko šteje za strateško 
primernega za skupine malih in srednje velikih podjetij. To je vpliv na podjetja, ki so združena z enakimi 
potrebami.
Pobude za te specifične cilje vedno znova spodbuja Urad za prenos tehnologij, sklicujoč se na podporo 
javnih sredstev. Običajno se lahko pošilja raziskovalne projekte na podlagi javnih razpisov, ki so kasneje 
po možnosti izbrani s strani tehničnega odbora. Med dejavnostmi so dobro načrtovana usposabljanja 
in izvajanja podjetniških sposobnosti mlajših raziskovalcev [3].
Če povzamemo, dejavnosti prenosa tehnologij AREA Science Park-a predstavljajo poseben model 
posredovanja za mala in srednja podjetja ne samo zato, ker opravljajo storitve z značilno interaktivnim 
diagnostičnim pristopom, temveč tudi zato, ker je namenjen utrjevanju možnosti dolgoročnih odnosov 
akademskih ustanov z drugimi podjetniki in s tem učinkovitemu uresničevanju in načrtovanju inovacij [3].
Tabela B vključuje veliko število podatkov, ponazorjenih z zgoraj navedeno linearno tradicionalno 
vrednostno verigo; padajoči vrstni red vrednosti je skladen z vzpostavitvijo postopka izbire, da dobijo 
prednost R&R projekti z višjo dodano vrednostjo in so izbrani s strani posrednikov AREA-e.
Slika 2: Zemljevid tehnoloških okrožij v Furlaniji-Julijski krajini
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5 TRENUTNO UPORABLJANE METODOLOGIJE OCENJEVANJA
Kot smo že omenili je analizo kvantitativnih podatkov, ki se nanaša na dejavnosti prenosa tehnologij, 
mogoče uresničiti z različnimi modeli, od katerih bomo nekatere podrobneje obravnavali v 
nadaljevanju. Prvotno je bila določena za preučitev učinkovitosti prenosa s strani AREA Science Park-a, 
upoštevajoč mala in srednje velika podjetja, ki so glavni upravičenci, postavljeni na zgornji konec 
omenjene linearne vrednostne verige .
Čeprav je veliko pozornosti namenjene gospodarskemu izkoriščanju akademskih raziskav z vidika 
“spodbujanja tehnologij” (glej [3]: Thursby in Thursby, 2002; Shane, 2004) je veliko manj napisanega in 
osredotočenega na posebne funkcije in storitve, ki jih ponujajo tradicionalnim uporabnikom, tj. malim 
in srednje velikim podjetjem (glej [3] Van de Vrande et al, 2009; Kirkels & Duystee, 2010). Nedavno 
objavljena študija, ki jo Cattapan in sodelavci [3] opisujejo kot model, specifičen za Furlanijo-Julijsko 
krajino meni, da je prenos tehnologij v skladu z vidikom povpraševanja trga.
V bistvu se predpostavlja, da so inovacije proizvodov in procesov v glavnem določene s posebnimi 
potrebami, ki jih izražajo mala in srednje velika lokalna podjetja. Raziskovalna analiza je bila uporabljena 
za količinsko opredelitev vpliva dejavnosti posrednikov AREA Science Park-a, z merjenjem učinkovitosti 
regionalnih malih in srednjih podjetij. Ta analiza je temeljila na presečnem modelu za katerega so 
bili rezultati vprašalnika kot predloženi vzorec za mala in srednje velika podjetja (okoli 400 SMP-jev 
vključenih), s sedežem v Furlaniji Julijski krajini in podprtih v obdobju med letoma 2005 in 2009. Tako 
so bili določeni trendi dveh odvisnih spremenljivk oziroma inovacije izdelkov in inovacijski procesi 
malih in srednjih podjetij. Prvi variabilni ukrepi na ravni stroškov v zvezi z uvedbo novih proizvodov 
ali izvajanja obstoječih izdelkov predstavljajo prvo spremenljivko, medtem ko druga spremenljivka 
ustreza izdatkom za izvajanje novih procesov in/ali izboljšav obstoječih postopkov, kot so informacije o 
pridobitvi ali izboljšanju naprav in strojev. V skladu z opravljeno ekonometrično analizo (z uporabo OLS 
Slika 3: Poudarjene so najpomembnejše faze posredovanja, vključno z obiskom v malih in srednje velikih podjetjih, 
študijo tehnične in komercialne izvedljivosti (identifikacija in ocena potreb), pripravo načrtov za gospodarsko 
izkoriščanje papirjev industrijske lastnine, opredelitvijo in načrtovanjem inovacij (projekt Shema načrt), izborom 
posebnih pristojnosti na področju raziskav (izvajanje projektov) ter opredelitvijo morebitnih partnerstev med 
industrijo in raziskovalci, ki izhajajo iz dokončanja oblikovanja načrta inovacij (preverijo vpliv in opredelijo nove 
priložnosti).
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R&D related TT activity Nr. of cases
Research Results  (Disclosure Form Like) 318
Services Provided 626
Italian Patent Application 75





TT support to enterprises Nr. of cases
Nr. of enterprises supported 3614
Innovation actions promoted 2363
Patent filed by enterprises 132
Growth of turnover + 9.5%
Job growth + 6.2%
regresije) so avtorji ugotovili, da je inovativnost malih in srednje velikih podjetij odvisna predvsem od 
sodelovanja na področju raziskav in razvoja, medtem ko glede izkoriščanja pravic industrijske lastnine 
ni bilo dovolj dokazov, ki bi podpirali hipotezo, da je imela dejavnost patentiranja pomemben vpliv na 
inovacije. Ta ugotovitev se zdi manj pričakovana (glej “Zaključne opombe” za dodatne presojo), saj je 
bila v objavljenih študijah podprta zamisel, da so patentne prijave že vključene v analizo dejavnikov 
inovacij malih in srednje velikih podjetij (prim. [3]: Munari & Santoni, 2010). V vsakem primeru, tako 
inovacije procesov kot inovacije proizvodov imajo pozitiven učinek na rast malih in srednje velikih 
podjetij z učinkom, ki je sorazmeren z velikostjo podjetja. To pomeni, da lahko upravičenci iz dejavnosti 
za prenos tehnologij izkoristijo boljšo podporo pridobljeno s posredniki, če je njihov pomen v območju 
pomembnejši. Drugi učinek je skladen s tem gibanjem, to je ustvarjanje novih delovnih mest v regijah, 
ki gostijo ta podjetja.
Po drugi strani so enakovredni analitični pristopi osredotočeni na skrajni zgornji del vrednostne 
verige in za analizo podatkov niso uporabili sistemiziranih italijanskih podatkov, še posebej ne tistih, 
ki zadevajo Furlanijo-Julijsko krajino (glej tabelo B za vzorec). Od prvih let tega desetletja se pojavlja 
naraščajoče število študij podvrženim regresivni analizi, ki zajemajo znaten vzorec univerz, sodelujočih 
pri dejavnostih prenosa tehnologij, da bi ocenili njihovo učinkovitost. Splošno uporabna ocenjevalna 
merila navadno temeljijo na uporabi proizvodne funkcije. Na primer, nedavna objava Rossi [5] vsebuje 
sklicevanje na člene najpogosteje uporabljanih metod za ocenjevanje učinkovitosti dejavnosti za 
prenos tehnologij in priznava, da ni mogoče posploševati določenih zaključkov nekaterih od teh študij. 
V svojem pristopu k ocenjevanju učinkovitosti prenosa tehnologij, avtorica upošteva dva načina od 
katerih vsak korelira z določenim naborom vložkov v odnosu z določenimi donosi (razlika med obema 
sistemoma je predvsem odvisna od vrste in števila različnih proizvodov in izbranega matematičnega 
Tabela B: Podpora AREA Science Park-a k varstvu in trženju vrednostnih papirjev, ki se nanašajo na regionalne 
dejavnosti R&R v obdobju 2002-2013.
Tabela C: Dejavnosti prenosa tehnologij AREA Science Park-a, ki se oglašujejo v korist podjetij med 
letoma 1997 in 2013, s pozitivnimi učinki v smislu prometa in rasti zaposlovanja.
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modela). Namen analize ni le oceniti vpliva rezultatov raziskav o industrijski lastnini ali naknadnega 
izkoriščanja rezultatov industrijske lastnine z licenciranjem in trženjem dobičkov pridobljenih z njimi, 
temveč bolj na splošno obravnavanje procesov, s katerimi visokošolske ustanove optimalizirajo svoje 
človeške in finančne vire za proizvodnjo uporabnega znanja iz različnih interesnih skupin, ki se nahajajo 
nižje v vrednostni verigi.
Glede na vložke in donose, ki zadevajo to regresijsko analizo, tabela D ponazarja nekatere najbolj 
pomembne [5]. Izbrani časovni interval zajema obdobje med letoma 2006 in 2011 in vključuje vzorec, 
ki ga sestavlja 80 univerz.
Vendar ima tudi tak pristop nekatere omejitve. Avtorica spoznava, da z enakim številom vložkov ni 
možno ugotoviti ali je univerza z bolj doslednimi in višjimi donosi glede na komercializacijo raziskav 
(na primer na podlagi števila patentnih prijav), zares bolj učinkovita ali je to le zaradi lociranja vložkov v 
dejavnosti, ki so tradicionalno bližje trgu. Poleg tega so nekatere univerze z vložki za katere je značilno, 
da ne sledijo natančno tradicionalnemu modelu o prenosu tehničnega/znanstvenega znanja, vendar 
lahko pokazale izboljšano učinkovitost. V tem primeru bi se lahko uporabili specifični donosi za opis 
izidov širšega obsega, ki niso omejeni le na dejavnosti patentiranja ali tajnosti sporazumov.
Glavne ugotovitve, ki se pojavljajo v teh študijah je zato mogoče povzeti takole: merjenje in ocena 
zmogljivosti izključno na podlagi dejavnosti patentiranja in licenciranja bi bila primerna izključno pri 
analizi specializiranih ustanov, zlasti v znanstvenih področjih kot so uporabne znanosti (kemija, farmacija, 
biotehnologija in inženiring). Ob upoštevanju širšega nabora aktivnosti lahko fakultete z velikim deležem 
zaposlenih z različnim strokovnim znanjem lahko pokažejo očiten napredek in uspeh pri točkovanju, 
če so le vložki s ključnim pomenom vključeni v analizo kot dodaten prispevek. Druge spremenljivke, ki 
pomembno vplivajo na učinkovitost so: stopnja in vrsta dejavnosti prenosa tehnologij, del akademskega 
osebja specializiranega za družboslovje in ekonomijo, variabilnost obravnavanih tem z bruto dodano 
vrednostjo (GVA), in parametri, ki opisujejo finančne zmogljivosti regije. Glede na te spremenljivke 
model pokaže, da akademske ustanove z značilnim zelo ozkim obsegom ali pa tiste z zelo obsežnimi 
dejavnostmi za prenos tehnologij, kažejo nižjo verjetnost neučinkovitosti (avtor se nanaša na trend grafa 
v obliki “U”, vendar ugotavlja, da je lahko manjše število institucij še vedno zelo neučinkovitih). Poleg tega 
večja variabilnost zajetih pomeni večjo verjetnost neučinkovitosti. Precej presenetljivo je, da ima višje 
razmerje med številom študentov in učiteljev pozitiven vpliv na učinkovitost, podpirajoč idejo, da se 
lahko pedagoške dejavnosti in tiste za prenos tehnologij dopolnjujejo, raje kot si konkurirajo.
Nazadnje avtor ugotavlja, da so ustanove nastanjene v regijah, za katere je značilna višja bruto dodana 
vrednost (BDV) na prebivalca bolj nagnjene k neučinkovitosti. Podoben učinek je mogoče pojasniti z 
dejstvom, da so univerze ponavadi skoncentrirane v gospodarsko bolj uspešnih regijah, v smislu, da 
obstaja večja konkurenca med uradi za prenos tehnologij, ki pokrivajo podobne vrste ponujenih storitev.
6 MOŽNE IZVEDBE
Glede na opredelitev zgoraj omenjenega prenosa tehnologij, kjer so zajeti zelo različni interesi različnih 
uporabnikov je potrebno ovire, ki močno upočasnjujejo doseganje ciljev, vzeti v pravi obzir. Prvi poskusi, 
da se omeji te ovire so vodili k nastanku znanstvenih parkov kot posrednikov prenosa tehnologij, katerih 
osnovni namen je bil olajšanje dostopa do znanstvenih dognanj [2].
Tradicionalno predstavitev vrednostne verige z vrha navzdol (glej [1]: Ganjki et al, 2010), shematsko 
opisane na sliki 1, bo potrebno sedaj nadomestiti z novo, ki upošteva dvosmerno izmenjavo znanja in 
ne temelji le na znanstvenem sodelovanju in učenju, kot posledici interakcije, temveč tudi na raznolikosti 
nabora aktivnosti, ki vključujejo na primer različne oblike pogodbenih raziskav in svetovalnih storitev [1], 
da bi učinkovito preprečili omenjeno asimetrijo informacij, ki je škodljiva za različne interesne skupine.
Tovrstna integracija novih zmogljivosti in storitev povezanih s prenosom tehnologij je lahko koristna 
iz več zornih kotov. Na primer, modele opisane zgoraj, ki temeljijo na podlagi analize ekonometričnih 
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Tabela D: Povzeto po Rossi [5]
Inputs
FC_Grants (for R&D, teaching) Amt. of money received by public institutions (not industry)
KT_Staff Nr. of staff specifically employed in a knowledge transfer capacity
SCIMED_Staff
Number (FTE, full time equivalent) of academic staff in the natural 
sciences/medicine
ENGTECH_Staff Number (FTE) of academic staff in technical and engineering subjects
SOCBUS_Staff Number (FTE) of academic staff in social sciences and business
ARTHUM_Staff Number (FTE) of academic staff in the arts and humanities
Outputs
IP_DISCL Number of IP disclosures and patent applications filed
RES_CONSULT Number of research and consultancy contracts
CPD Learner days of courses for professional development
EVENTS Number of academic days employed to deliver public events
analiz je treba izvajati tako, da vsak igralec zase prepozna najbolj primerne strategije, ne le na regionalni, 
temveč tudi na nacionalni ali mednarodni ravni. Drugič, lokalne interesne skupine in lokalni oblikovalci 
politike bi morali definirati primernejše inovacijske sheme in učinkoviteje razporejati vire financiranj. 
Poleg tega (glede na stališče podjetij, kot glavnih prejemnikov storitev prenosa tehnologij) lahko sprejetje 
posebnih metod vrednotenja, (ki temeljijo na presečni analizi in koristnemu primerjanju ponudb različnih 
ponudnikov, storitev ali proizvodov) prispeva k znižanju transakcijskih stroškov (glej tabelo A) [2].
Na podlagi teh potreb nekateri avtorji priporočajo posodabljanja razpoložljivih analitičnih metod, 
na primer z vključevanjem metodologije imenovane Balanced Scorecard (BSC) z nekaj smernicami 
izposojenih iz študij, ki obravnavajo vrednostno verigo inovacij. Cilj je razvrstitev vsakega udeleženca 
glede na posebni prispevek v različnih stopnjah vrednostne verige.
Ta pristop se zdi bolj realen, ko je prebitek dejavnosti trojne spirale ključnega pomena za optimalizacijo 
inovativnosti podjetnikov, tako posamičnih kot tistih vključenih v proizvodnjo tradicionalnega tipa ali 
alternativno, ki delujejo v okviru okrožij.
Podpora vzajemnega delovanja znanstvenih parkov, univerz in industrije je pripeljala do postopnega 
poglabljanja njihovih medsebojnih odnosov, kot je bilo potrjeno s poročili, ki jih NETVAL redno objavlja. 
To kaže na vedno večje število pobud za naročila raziskovalnih in svetovalnih pogodb, ki jih financirajo 
tako osrednji kot tudi zunanji izvajalci (posamezniki, kot tudi javne ali zasebne organizacije). Hkrati pa 
je navedeno povečanje števila postopkov za patentiranje s strani italijanskih univerz, kar je v pozitivni 
korelaciji s številom t.i. akademskih izumiteljev. Obstajajo novi izzivi glede večjega števila licenc, dodeljenih 
in oblikovanih akademskih spin-offov kot posledica sinergij med akademskim osebjem in drugimi 
lokalnimi posamezniki [4]. Po drugi strani pa vse te aktivnosti vključujejo visoko stopnjo tveganja, saj lahko 
preteče veliko časa do njihove uresničitve ali zato, ker so pogosto težko vzdržljive z ekonomskega vidika. 
Ob tem je pomoč, ki prihaja iz organizacij za posredovanje in ublažitev teh tveganj ključnega pomena, 
ker so mala in srednje velika podjetja eden od glavnih gonilnih sil regionalne in nacionalne gospodarske 
rasti (glej [3]: Bozeman, 2000). Če zaključimo, posredniki prenosa tehnologij igrajo dvojno vlogo; ne samo, 
da podpirajo raziskovalnim ustanovam izkoristiti svoje sposobnosti, ampak tudi spodbujajo podjetja, da 
nenehno posegajo izven svojih tradicionalnih operativnih programov, kar predstavlja bistven predpogoj 
za inovacije na področju proizvodov in procesov [3].
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7 SKLEPNE BESEDE
S poudarkom na uporabi ustreznih kazalcev za ocenjevanje učinkovitosti prenosa tehnologij, je 
ključno zavedanje o naravnih omejitvah meril za ocenjevanje, ki se trenutno uporabljajo in pogosto 
povzročajo razdrobljenost razlage in včasih celo vodijo do nekaterih nepričakovanih zaključkov. 
Očitno pomanjkanje vpliva patentnih aktivnosti malih in srednje velikih podjetij na inovativnost 
je presenetljivo. Vendar tudi, če ne upoštevamo morebitnega vpliva značilnih dejavnosti uradov za 
prenos, imamo več kot en razlog, da razložimo ta paradoks. Na primer dejstvo, da je gospodarsko 
izkoriščanje naložb industrijske lastnine drago in zamudno ali pa zavrto preprosto zato, ker so del 
kulturne dediščine, kar pa je osnova za splošen odpor, kot ga priznava Cattapan in sodelavci [3]. Poleg 
teh osnovnih vidikov, velikost podjetja in vrsta poslovanja predstavljata kritični dejavnik, medtem ko 
izumi, ki se nanašajo na področja o znanosti in življenju ali IKT lahko zahtevajo posebne strategije, 
ob neupoštevanju dejstva, da za učinkovito strategijo varstva industrijske lastnine zelo pogosto ne 
zaščitijo specifičnih zadev. Kljub temu, podjetniške pobude posrednikov, ki temeljijo na uveljavljenem 
znanju, velikokrat spodbudijo k večji inovativnosti malih in srednje velikih podjetij (glej [3]: Bucolo & 
Matthews, 2011), kar potrjujejo tudi podatki, značilni za Furlanijo Julijsko krajino. Ob premikanju cilja 
analize na akademsko stran vrednostne verige, nekatere ugotovitve temeljijo na ekonometričnih 
študijah, čeprav navajajo posebne strategije za uresničevanje povečanja vpliva postopkov za prenos 
tehnologij. Vendar pa je celovita ocena učinkov interakcije med udeleženci v vrednostni verigi (ali 
v tehnološkem zagonskem ali v odjemalčevem obsegu) prepoznana kot predpogoj za opredelitev 
potreb in optimalizacijo strateških odločitev mnogih zainteresiranih strani (raziskovalci, podjetniki, 
oblikovalci politik, kot najbolj pomembni). Glede na čedalje večji vpliv evropskih pobud namenjenih 
podpori inovativnosti, predstavljajo sredstva Evropske komisije za podporo raziskav in razvoja pa tudi 
poslovanja, znaten vir za prihodnja leta. Analitične metode (kjer vložki lahko vključujejo tudi število ali 
pomen publikacij, patentov in kazalnikov TRL) bodo postala pomembno orodje ne le za izbiro pobud 
z večjo dodano vrednostjo, vendar tudi za utrditev trga prenosa znanja.
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Abstract — The data and concepts reviewed arise from the experience of technology transfer activities 
provided by the brokers of the Consortium AREA Science Park, operating since about three decades in the 
region Friuli Venezia Giulia. A peculiar know-how has been specifically dedicated to the appraisal of the 
regional enterprises’ initiatives and the “curiosity driven” R&D activities, the latter ideally located on top of a 
linear value chain where entrepreneurs may be located downstream, among the main beneficiaries. On the 
other hand, a bottom-up knowledge transfer path may be determinant as well for fostering a virtuous circle. 
Objective analytical tools have been conceived and proposed for the specific evaluation of initiatives originated 
at each extreme of the value chain; some interesting conclusion, argued from the peculiar context of the region, 
could be applicable at national level as well. However, a more comprehensive and uniform approach appears 
more than ever necessary in order to attenuate the limitations intrinsic to the specificity of the models adopted 
so far, thus optimising the strategic choices of each stakeholder.
Index Terms and abbreviations — Consortium AREA Science Park (ASP), Friuli Venezia Giulia (FVG), technology 




Enterprises and academic institutions are characterised by three broad differences: the specific 
objectives of each player, the time necessary for their achievement, and the modality of assignment 
of the property of R&D or innovation related results; such aspects may have a significant impact on 
the choice of the research items and on the delay occurring before the different stakeholders may 
effectively share the knowledge produced [1]. Enterprises are challenged to build up new, stronger 
and more efficient procedures not only by fostering the main technical requirements for a particular 
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development, but also by improving the overall value chain. A more comprehensive framework, possibly 
requiring an innovative evaluation approach, should not only serve to support the improvement 
of the managers’ planning capabilities (see [2]: Hansen & Birkinshaw, 2007; Roper et al., 2008), but 
also for integrating the evaluation of the performance of structures responsible for the knowledge 
transfer (KT), like, for example, the industrial liaison offices (ILO) [2]. A uniform methodology could help 
overcome one drawback, referred to as information asimmetry, that hampers the consolidation of a 
knowledge market (see [2]: Arora et al., 2001; Arora & Gambardella, 2010;  Decter et al., 2007; Dosi et al., 
2006; Lichtenthaler & Ernst, 2007). 
Focussing on the situation of the SMEs, which are the predominant industrial reality of Northeast 
Italy, several authors report about peculiar bottlenecks, such as the limited resources and capabilities 
available for conducting internal R&D activities (see [3]: Hausman, 2005), a limited capability to develop 
and foster external contacts (see [3]: Srinivasan et al, 2002), the underdeveloped education and training 
programmes (see [3]: Romano, 1990), the limited availability of specialized researchers and graduates 
(see [3]: Wright et al, 2008) and the scarcity of access to, and absorption and use of external knowledge 
(see [3]: Muscio,2007). From these studies, a common question arises about “whether and how” SMEs 
can effectively overcome the limitations cited above [3].
Many of them confirm the propensity of the enterprises to rely on traditional sources, like internal 
or secondary references concerning technological improvements and related market data. The TTO 
located in universities or academic institutions, the services provided by specialised consultants, 
commercial labs or private and public research institutes are not approached systematically; rather, buzz-
marketing involving suppliers or customers seems still prevailing over the above cited possibilities (see 
[3]: Parvan, 2007). This problem appears even more complicated when considering that entrepreneurs 
need to decide not only to which partner they should aggregate to start a cooperative initiative, but 
also whether such collaborations should conform to a competitive market approach rather than to a 
collaborative community model (see [3]: Boudreau & Lakhani, 2009). 
Furthermore, the strategies and the subsequent business models implementations are determined 
by multiple stakeholders having different expectations. Policy makers, for example, need to choose an 
objective approach for allocating the resources and planning about future investments, following the 
policy guidelines for a given territory. On the other hand, entrepreneurs want to obtain a performance 
appraisal tool enabling them to properly select candidate partners to be involved in their innovation 
activities (see [2]: Bigliardi et al., 2006). Different prospects make the design of a common performance 
measurement tool a fundamental mission, yet difficult to be accomplished [2].
At the moment, the analysis of the relationships ‘spontaneously’ arisen between universities and 
enterprises shows very often only a limited impact, although there is still room for implementation. The 
urgency of an increased openness towards a pro-active control of the knowledge transfer procedures 
has progressively led to an interplay between the academic staff and external players, such as the 
TT brokers, in turn interacting with the entrepreneurs, in the attempt of increasing the efficacy of a 
capillary dissemination of knowledge over the territory [4].
Consistently, according to several OECD data [2], the scientific progress for the incoming years is 
expected to result from the convergence of different fields. For example, the interaction between 
disciplines such as physics and chemistry may lead to new applications, ranging from innovative 
materials to photovoltaics; moreover, should such kind of interaction not be already clearly established, 
then gaps between fields may become the ground for the definition of new issues. Such convergence 
(see [2]: Daim et al., 2009; Mendonça, 2009; OECD, 2010) not only affects high-tech companies, but 
involves also medium and low-tech ones. Under such circumstances, enterprises not only need tools 
to assess their capabilities, but those of potential competitors too. To this aim they need to monitor 
the state-of-the-art and future trends, drawing new technology or market scenarios. As consequence, 
radical innovations may arise far from their in-house developed knowledge and likely will depend 
on patents granted for applications within the same, or even significantly different, technical fields. 
In the latter case there might be the necessity of complementary services dealing with stronger 
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demand articulation, and adequate for matching the entrepreneurs’ jargon with R&D specific concepts’ 
definitions (see [2]: Bessant & Rush, 1995; Carlile, 2004; Gassmann et al., 2011; Hagardon & Sutton, 1997; 
Howells, 2006; McEvily & Zaheer, 1999).
The fulfilment of the aforementioned goals and the evaluation of the performances by means of 
financial and economic metrics (for example the amount of investment made, the turnover generated, 
the return on asset and the return on equity), output indicators of the technology transfer process (for 
example the number of collaborative research agreements stipulated, the number of licenses executed 
or the number of spin-offs established) and input measures (such as physical space  available, amount 
of staff expenses for human resources development and number of research partners) help define 
and adopt tools that are recommended and supported by associations like the IASP  (International 
Association of Science Parks) or the European BIC Network [2]. 
Shifting the point of view to that of the academic sector, relevant heterogeneity in research orientation, 
subject specialization, resources and engagement with the external environment and profiles in terms 
of knowledge transfer (see [5]: Wright et al, 2008; Hewitt-Dundas, 2012) may emerge, thus having 
an impact on procedures that include consultancies (for example about patenting procedures), 
certification services, support for prototyping and design, courses for professional improvement, 
student placements, or other interactions (e.g. public talks, exhibitions, contacts with media, and so 
on). In this case the evaluation of efficiency made on the basis of a limited number of knowledge 
transfer outputs may disadvantage those universities that use their generic inputs to engage in a mix 
of knowledge transfer activities, not exclusively leading to the production or commercialization of 
patentable research findings [3].
A value chain for the technology transfer activities may include several actors; according to a “linear” 
model it may be assumed that the results of the R&D activities (located on top of the value chain) are 
Figure 1: (adapted from Rossi [5])
brought to users mostly identifiable with entrepreneurs, according to the model illustrated in Figure 1. 
Although additional efforts will be required for the setup of a comprehensive and uniform model 
integrating the proxies specifically addressing the impact of each step of the value chain, its definition 
should pave the way for a more precise and standardised evaluation of the TT efficiency, ultimately 
ameliorating and accelerating the contribution of each stakeholder to the innovation process.
365
2  INTRODUCTION
From the above premises, it appears evident that the collaboration between academic research and 
industry is considered as a key condition for the development of the competences’ portfolio and of 
innovative activities of a territory (see [4]: Etzkowitz and Leydesdorff, 2000; Bonaccorsi and Daraio, 
2007).
An approach consistent with the so called ‘triple helix initiatives’, involving academia, government and 
industry was adopted several decades ago, initially in the USA and later on also in Europe. Apart from 
the traditional R&D and teaching activities, the triple helix model assigned to the university  the mission 
of nurturing the economic and industrial development too (see [3]: Etzkowitz & Leydesdorff, 2000).
Therefore the transfer of knowledge involves different players, both public and private, including 
science parks, incubators, business innovation centres (BICs), industrial liaison offices (see [2]: 
EuropeanCommission, 2004; Reisman, 2005). Firms, especially SMEs, not only are considered as 
beneficiary, but also represent another important player within this value chain, because they actively 
cooperate with universities and research centres, sharing new ideas, knowledge and competences.
Proxies are commonly used for the evaluation of the knowledge transfer efficiency that address the 
demand side of technology [3]. However, a limited number of considerations can be made on the basis 
of the actual evidence often resulting fragmented, although some recent publication (for example, see 
[5]: Curi et al., 2012) contributed to the definition of relevant drivers of knowledge transfer activities. 
In less recent articles these were rather identified with few stages of translation of academic results 
into assets to be exploited by means of intellectual property rights commercialization (patents and 
“Market pull” side 
implications
“Technology push” side 
implications
Pros
Knowledge transfer Mutual learning Multidisciplinary approaches
Access to complementary 
R&D resources
Personnel mobility
Additional earnings and more 
'curiosity driven' projects
Reduction of costs for in 
house  R&D
 Know-how (protected)
Improvement of research 
infrastructure
Use of special R&D 
infrastructure, New 






Low knowledge absorption 
capacity and reduced 
innovation management 
capability
 Information asymmetry 
(low transparency)
Appraisal of R&D based 
exclusively on 'academic' criteria
Reluctance to use external 
knowledge
 Cultural divergences
Freedom regarded as ruling out 
industry-oriented R&D
Lack of qualified 
personnel/"not invented 
here" behaviour
 High transaction costs/
financial restrictions
Prevalence of teaching and 
administration duties and 
bureaucratic rules
Fear of know-how 
"leakage" and market entry 
barriers
 Uncertainty of outcome/
large spillover
No reward for commercialization 
of R&D results, Risk-adverse 
behaviour
Table A: adapted from Polt et al., see [2]
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software licenses, in most cases). Although being important, patenting and licensing activities justify 
part of the innovation process, very often being limited to disciplines such as chemistry, pharmacy, 
biotechnology, information technology and engineering (see [5]: Harabi 1995; Brouwer & Kleinknecht 
1999; Litan et al., 2008).
Instead, there are other crucial aspects affecting, either positively or negatively, the innovation; several 
are detailed in table A; here there is also evidence of the high transaction costs affecting either the 
‘technology push’ or the ‘market pull’ side, the latter being related to the commercialization of viable 
technologies (see [2]: Gilsing et al., 2011; Kodama, 2008; Polt et al., 2001; Yusuf, 2008). An analysis 
performed with the ongoing evaluation methodologies, addressing the contribution of technology 
brokers operating within the Consortium AREA Science Park located in Friuli Venezia Giulia, provides 
some suggestive trends, although some conclusion needs to be refined, considering that the impact 
of the KT process on the firms-users takes time to emerge [2]. A comprehensive model of analysis of 
the regional TT activities, including also the academy side, still requires a deeper examination by means 
of regression analysis; anyway, some prediction can be made upon borrowing generally applicable 
conclusions from studies specifically addressing the upper end of the TT value chain.
3 MAIN PARAMETERS OF THE TECHNOLOGY TRANSFER
A knowledge transfer process may be defined as the “intentional, goal oriented interaction between 
two or more persons, groups or organizations in order to exchange technological knowledge and/or 
artefacts and rights” (see [2]: Amesse & Cohendet, 2001).
The diversity of proxies used for assessing the efficiency of such process depends on different 
criteria available, depending on the point of view of each organization compatible with the above 
definition. Regardless from the specificity of the player involved, some general considerations about 
the parameters may be noteworthy:
1. Quality vs quantity: it may be difficult to distinguish between qualitative and quantitative data, 
because concerns could be raised about the accuracy of quantitative indicators, for instance the 
simple number of agreements does not reflect how many of them have been completed successfully. 
Although attempts can be made in order to provide both type of measurements for a more accurate 
picture, nonetheless, especially in the area of research activity and IPR exploitation, quantitative 
indicators often overwhelm qualitative ones. 
2. Inputs and outputs: both input and output indicators are used. The former is a measure of the stock 
of resources and of activities available, the latter permits the evaluation of the results achieved.
3. Subjectivity vs objectivity: Objective evaluations should prevail over subjective descriptions and 
measures. Both may be related to the specific strategy and mission of a TTO, for example in order to 
monitor the coherence between the performances and the strategies pursued by a provider. 
4. Time series vs cross-sectional analysis: the assessments may alternatively consider the time series, 
by comparing the results achieved over time by a given organization, or the cross-sectional analysis, 
which provides an inter-organization snapshot of results at a given time-frame. Ideally, both should be 
used, the former permitting the detection of the trends and the causal relationships between certain 
initiatives and their impact on the performance, while the latter permitting consistent comparisons 
among different players, which may be either technology transfer providers competing with each 
other, or, alternatively, final users that benefit from the technology transfer activities.
As the implementation of the procedures for monitoring the effects of knowledge transfer deserves 
increasing attention by the most traditional players of the value chain, the continuous refinement 
of parameters is also relevant from the viewpoint of policymakers. For example, policies have been 
progressively implemented for enhancing the enrolment of universities in knowledge transfer 
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activities and possibly fostering them with incentives (as exemplified in Table A, “pros”) according to 
their performance [5].
4 THE TECHNOLOGY TRANSFER ASSESSMENT: THE CASE OF AREA SCIENCE PARK
Despite the fact that the Italian industry is characterized in large part by SMEs with family ownership 
and management (see [3]: Ice-Istat, 2008), and their approach to the innovation is considered of 
paramount importance (for example, see [3]: Bigliardi et al, 2001; Massa and Testa, 2008; Riviezzo and 
Napolitano, 2010), there are relatively few studies, specific for the Italian regions, made with the purpose 
of assessing the impact of initiatives aimed at supporting and bridging the entrepreneurial activities.
Considering an oversimplified, linear value chain model, where the enterprises are mainly assumed 
as final users, the reports are often focussing on several proxies describing the performance of the 
knowledge transfer from the university downward. According to this view, the type and quality of 
faculties (the scientific ones, for example, biological sciences or engineering being among the most 
determinant in terms of licenses’ commercialization, see [5]: Thursby and Kemp, 2002), the ownership 
(in the US, private universities are considered as more efficient, see [5]: Thursby and Kemp, 2002), and 
the system of incentives for academic and technology transfer staff deserve particular attention.
But also other factors are relevant. Well defined university rules (for example, the avoidance of 
potential conflicts of interest and the allocation of a larger proportion of royalties to the inventor) likely 
improve the performance, because the researchers too feel more prompted to contribute actively 
to the technology transfer procedures (see [5]: Calder and Debande, 2012; this is in line with other 
studies, such as Link and Siegel, 2005; Friedman and Silberman, 2003; Debackere and Veugelers, 2005; 
Belenzon and Schankerman, 2007; Lach and Schankerman, 2004). Other noteworthy characteristics, 
include size, age, management practices (see [5]: Siegel et al., 2002; Debackere and Veugelers, 2005) 
and organizational structure of the TTO (see [5]: Bercovitz et al., 2001), as well as the economic aspects 
of the region where a given institution is located.
An upgraded evaluation approach should consider the academic institution as part of a more complex 
network, where the global performance relies on the mutual informal interaction among several local 
players, thus requiring a more flexible analytical model (see [4]: Bramwell e Wolfe, 2008). As a matter 
of fact, the situation of several regions located in Northeast Italy, including Friuli Venezia Giulia, is 
appropriately described when considering a context of innovation characterised by the presence of 
technology districts (Figure 2).
The Consortium Area Science Park (ASP), a technology park active since 1978 in Friuli Venezia Giulia, 
operates pursuing, among several other objectives, those related to the mutual innovation of the 
scientific and technology clusters. This region hosts two universities (located in Trieste and Udine, 
respectively), an international school for advanced studies (ISAS) and around 40 public and private 
research centres employing more than 4000 researchers, a fairly high concentration if compared to 
the distribution at national level. A consolidated multidisciplinary approach relies on highly qualified 
competences in fields ranging from the life sciences to the physical sciences.
As far as the industrial prevalence is concerned, the region is especially characterised by micro-, small 
and medium-sized enterprises. Indeed, there is a strong manufacturing inherited commitment, with 
specializations in the sectors of wooden furniture, agro-food, mechanical engineering, metallurgy and 
shipbuilding [3].
The peculiar activity of ASP started thanks to the financial support provided by the European 
Commission, in order to further improve the vocations cited above. Since 2005, ASP has been 
acknowledged by the Italian Ministry of Education, University and Research (MIUR) as a Public Research 
Center and national contact point for the technology transfer activities [3].
Considering a timeframe spanning over the last 15 years, technology transfer brokers of ASP have 
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contributed predominantly to the development of the regional SMEs, through the establishment or 
the support to initiatives such as those listed in Table C [3].
The typical technology transfer activity of ASP does not rely much on in-house established laboratories 
or research facilities, rather is based on the activity of brokers provided with a background tuned 
according to the technology issues and objectives contemplated by each competence centre’s 
mission. The regional SMEs can then rely on a tailored brokerage model characterized by a ‘door-to-
door’ approach and aimed at developing innovation of both products and processes. Such approach 
can be considered as including several subsequent stages ([3] and Figure 3):
 
Figure 2: Map of the Technology Districts of Friuli Venezia Giulia
Figure 3: The most relevant brokerage activities are highlighted, including: the visit to the enterprises, the technical 
and commercialization feasibility assessment (Evaluation), the planning of IPR exploitation, the formulation of an 
Innovation plan (Action Plan Definition); the identification of peculiar R&D competences (Project’s Implementation) 
and the definition of potential partnerships among industries and researchers, ending up with the finalization of the 
Action plan (Impact Assessment and Identification of new Opportunities).
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What could be experienced so far, in addition to the cited activities aimed at supporting the scientific 
and technological partners, is that the impact of R&D projects may be strategically implemented for 
groups of SMEs sharing a common necessity. Dedicated initiatives are periodically promoted by the 
technology transfer service that can rely on public funds; typically research projects are submitted 
on the basis of specific calls for proposal and those selected by a dedicated technical committee are 
eventually funded. Training programmes for implementing the entrepreneurial capabilities of younger 
researchers are also provided [3].
In summary, the TT activities of ASP represent a peculiar brokerage model for the SMEs, not only 
providing services characterised by an interactive diagnostic approach, but also aimed at facilitating 
Table B: Contribution of AREA Science Park to the IP protection and exploitation of the regional R&D activities in the 
timeframe 2002-2013 
Table C: Support actions for the enterprises promoted by AREA Science Park between 1997 and 2013. The figures 
highlight the achievement of an increased turnover and job growth
R&D related TT activity Nr. of cases
Research Results  (Disclosure Form Like) 318
Services Provided 626
Italian Patent Application 75





TT support to enterprises Nr. of cases
Nr. of enterprises supported 3614
Innovation actions promoted 2363
Patent filed by enterprises 132
Growth of turnover + 9.5%
Job growth + 6.2%
the establishment of long-term relationships with the academic institutions or other entrepreneurs, 
possibly ending up with the definition and execution of an innovation plan, as from Figure 3 [3].
As an example, table B includes a consistent number of figures, listed according to the traditional 
linear TT value chain; the progressive decrease of each value entails the selection process based on 
the specific competences of the brokers and required in order to acknowledge those R&D projects 
showing the highest added value.
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5 CURRENTLY USED ASSESSMENT METHODOLOGIES
As stated above, an analysis of quantitative data pertaining to the TT activities may be performed by 
means of several models, some of which will be now presented in greater detail. The first one has 
been adopted for the ASP performances’ evaluation, considering SMEs as beneficiaries located at the 
bottom extreme of the linear TT value chain.
Although several considerations are in fact based on the exploitation of the academic research, 
identifiable as the supply side of technology (see [3] Thursby and Thursby, 2002, Shane, 2004), there are 
only few reports particularly focussed on the specific functions and services offered to conventional 
SMEs by brokerage organizations (see [3]: Van de Vrande et al, 2009; Kirkels and Duysters, 2010). The 
study recently published by Cattapan and collaborators [3] depicts a model, specific for the region 
Friuli Venezia Giulia, actually examining the “demand-pull” side of the technology transfer. Indeed, 
this model assumes that the product and process innovation are mainly pulled by specific needs, 
as those expressed by the local SMEs. According to this view, an exploratory analysis was performed 
in order to test how the ASP brokers’ activities might affect the innovation following their impact on 
the performance of the regional SMEs: the analysis was based on a cross-sectional survey, for which 
a questionnaire was submitted to a representative sample of SMEs (about four hundred SMEs were 
included) located in Friuli Venezia Giulia and supported from 2005 to 2009. The patterns of two 
dependent variables, product and process innovation of the SMEs, respectively, were elucidated. The 
former variable measures the extent of the expenditure as related to the launch of new products or 
the implementation of pre-existing ones, while the latter is expressed in terms of the expenditure 
for the implementation of new processes and/or the improvement of existing ones, for example 
including the acquisition and improvement of plant and machinery. According to the econometric 
analysis performed (through an OLS regression), the authors claimed that the SME innovation is mainly 
depending on the R&D collaboration activities, while, as far as IP rights exploitation is concerned, 
the evidence did not support the hypothesis that patenting activities could significantly impact on 
innovation. The latter conclusion appeared less predictable (see also “Conclusive Remarks” for further 
considerations), since previous studies rather supported the idea that patent applications may be 
included among the drivers of the SMEs innovation (Munari and Santoni, 2010). Anyway, both product 
and process innovation affect positively the revenue growth of the SMEs, an effect that is proportional 
to the dimension of the enterprise, indicating that the beneficiaries of the TT activities capitalize better 
the support of the brokers, especially when the enterprises show a larger relevance on the territory. 
Consistently with such trend, another positive effect concerns the creation of new job places in the 
region hosting such SMEs.
On the other hand, equivalent approaches dedicated to the upper extreme of the value chain did not 
focus systematically on the Italian data, including, in particular, the case of Friuli Venezia Giulia (see 
figures of table B as an example). In general, however, since the early 2000s a growing number of studies 
have approached, through the regression analysis, the efficiency with which a consistent sample of 
universities engage in knowledge transfer. Evaluation criteria of broad applicability are usually based 
on a production function framework. For example, the recent publication by Rossi [5] provides several 
references concerning the methodologies most frequently used to estimate the efficiency of the 
technology transfer activities, yet recognising that the statements made by some authors cannot be 
always generalised. In her TT efficiency evaluation, the author considers two different methodologies, 
each one requiring a given set of input in relationship with certain outputs (the difference between 
models being mainly due to the different number and type of output, as well as a different analytical 
method used). The aim of her investigation is not only that of estimating the impact of R&D results 
on the Intellectual Property, or that of translating in turn Intellectual Property into commercialised 
licences or licensing incomes; more in general, the examination concerns the process through which 
the academic institutions optimize their financial and human resources in order to produce knowledge 
useful to the different downstream stakeholders.
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As far as inputs and outputs of such analysis are concerned, table D exemplifies some of those used 
for the regression analysis [5]. The timeframe examined encompassed the years 2006 to 2011 and the 
sample size included 80 universities.
Table D: (adapted from Rossi [5])
Inputs
FC_Grants (for R&D, teaching) Amt. of money received by public institutions (not industry)
KT_Staff Nr. of staff specifically employed in a knowledge transfer capacity
SCIMED_Staff
Number (FTE, full time equivalent) of academic staff in the natural 
sciences/medicine
ENGTECH_Staff Number (FTE) of academic staff in technical and engineering subjects
SOCBUS_Staff Number (FTE) of academic staff in social sciences and business
ARTHUM_Staff Number (FTE) of academic staff in the arts and humanities
Outputs
IP_DISCL Number of IP disclosures and patent applications filed
RES_CONSULT Number of research and consultancy contracts
CPD Learner days of courses for professional development
EVENTS Number of academic days employed to deliver public events
Anyway, even this approach may be affected by some limitation. The author recognises that, given the 
same inputs, it is not possible to assess whether a university with a higher research commercialization 
output, for example based on the number of patents filed, is truly more efficient than another one, 
or is simply allocating more of its inputs to activities that may be considered closer to the market. 
In addition, universities that allocate more inputs to activities that do not match exactly with the 
standard “science-based” value chain model, could nevertheless reveal an increase of their efficiency. 
In such instance specific outputs should be used for describing a broader range of outcomes, not just 
concerning the patents or the non-disclosure agreements.
The main conclusions emerging from this study can be summarized as in the following.
Measuring the performance exclusively in terms of patents and licensing may be appropriate when 
analysing institutions specialised in scientific fields such as applied sciences, chemistry, pharmacy, 
biotechnology and engineering; however, when a broader range of activities is considered, universities 
with a greater share of staff provided with different skills may show a consistent increase of their 
score whenever appropriate inputs are included in the analysis. Indeed, additional variables having 
a significant impact on the efficiency may be: the overall scale of knowledge transfer operations, the 
share of academics involved in the social sciences and business, the diversity of subjects and the Gross 
Value Added (GVA), the last parameter describing the economy of the region where the institution is 
located. Considering these variables, the model shows that academic institutions characterised by 
either a very small or, alternatively, a very large scale of knowledge transfer operations are less likely to 
be inefficient (the author refers to a ‘U’ shaped path, yet observing that very small institutions can be 
highly inefficient as well). Moreover, a larger diversity of the subjects taught implies a higher probability 
to be inefficient. However, quite surprisingly, there is evidence that a higher ratio of students to teachers 
correlates positively with the efficiency, thus supporting the idea that teaching and technology 
transfer activities may be complementary, rather than compete with each other. Finally, the author 
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claims that institutions hosted in regions with higher GVA per capita are more prone to inefficiency. 
Such effect may be explained considering that universities tend to concentrate in historically more 
prosperous regions, therefore legitimating the assumption that a stronger competition occurs 
between technology transfer offices providing similar services.
6 POSSIBLE IMPLEMENTATIONS 
According to the definition of the KT process cited above, where different interests of several players 
are potentially involved, obstacles delaying the achievement of the goals should be taken into proper 
account. The initial attempt of overcoming some of the drawbacks has led to the birth of knowledge 
transfer providers such as science parks, essentially aimed at facilitating the users’ access to the 
scientific knowledge [2]. The traditional view of a unidirectional top-down value chain (see [1]: Balconi 
et al., 2010), based on the events depicted in Figure 1, should be replaced by a new one, considering 
rather a bi-directional exchange of know-how, i.e. not only relying on the scientific collaboration and 
learning by interaction, but also on a variegated panel of activities including, for example, different 
forms of research contracts and consulting services [1], in order to effectively contrast the information 
asymmetry detrimental to several stakeholders.
Such integration of new TT capabilities and services can be considered as beneficial from several 
points of view. For example, the models described above and based on econometric analysis 
should be implemented to let each actor identify more easily the most appropriate strategies, to be 
adopted not only at regional, but eventually at national or international level too. Secondly, the local 
stakeholders and policy makers could define more appropriate innovation schemes and allocate 
their resources more effectively. Furthermore, considering the point of view of the enterprises, as the 
main beneficiaries of the TT services, the adoption of univocal evaluation methods, based on cross-
sectional analysis, may be useful to compare the offer from different providers of services/products, 
thus contributing to the reduction of the transactional costs (see Table A) [2].
According to these requirements, some authors recommend an upgrading of the analytical methods 
available, for example upon combining the Balanced Scorecard (BSC) methodology with guidelines 
borrowed from studies concerning the innovation value chain. The aim is that of ranking each player 
depending on his impact on each stage of the value chain [2].
This approach appears more realistic when considering that the spillover of the “triple-helix” activities 
may be crucial to the optimization of the innovation capabilities of the entrepreneurs, operating either 
individually, in traditional production activities, or, alternatively, as clusters. 
The stimuli provided by the scientific parks to the mutual interaction between the universities’ staff 
and the industrial players have induced a progressive implementation of their relationships, as 
acknowledged by the reports periodically released by Netval , which reveal, in fact, how an increasing 
number of research contracts and consulting agreements are funded either by the central government 
or by external agents (both individuals and public/private organizations). At the same time, there is a 
quite clear evidence about the increment of the patent filing procedures from the Italian universities, 
reflecting an increasing number of cases concerning the so called “academic inventors”.  There are new 
stimuli due to the increasing number of licensing activities as well as the creation of academic spin-
offs, thanks to the synergies between the academic staff and other local actors [4]. On the other hand, 
all these activities imply a high level of risk, because their fruition may be delayed and because they 
are often barely affordable; thus the risks’ attenuation provided by brokerage organizations is crucial, 
considering that the SMEs are one of the main engines of the regional and national economic growth 
(see [3]: Bozeman, 2000). In conclusion, TT brokers have a double mission: not only they help research 
institutions to exploit their typical skills, they also should relentlessly stimulate firms for generating 
exploration activities beyond their usual operating boundaries, which is indeed an essential requisite 
for the innovation of products and processes [3].
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7 CONCLUDING REMARKS
Focussing on key indicators of the knowledge transfer efficiency, the awareness of limits intrinsic 
to currently used evaluation criteria emerged, often resulting in fragmented interpretations and, 
sometimes, unexpected conclusions. The apparent lack of impact of patenting activity on the SMEs’ 
innovation seems surprising. However, even excluding the influence by TTOs, there may be more than 
one argument to explain this paradox. For example, the fact that IP exploitation may be economically 
demanding, due to the several fees and the long times required, or, more simply, because of some 
cultural heritage underlying a generalised reluctance, as stated also by Cattapan and collaborators 
[3]. Beyond these basic aspects, the size of a firm and the kind of business may be critical aspects 
too, considering that inventions pertaining to sectors such as the Life Sciences or the ICTs may 
require dedicated strategies, apart from the fact that quite often an effective IP strategy is simply 
not applicable for protecting specific items. Nevertheless, the brokerage activities, based on tailored 
initiatives and competences, frequently generate incremental innovation in SMEs (see [3]: Matthews 
and Bucolo, 2011), as shown also by the results of the region Friuli Venezia Giulia. Upon shifting the 
focus of the analysis to the academic side of the value chain, some econometric considerations, 
although provisional, may suggest specific strategies to be pursued in order to optimize the spillover 
of the knowledge transfer procedure; yet a comprehensive quantification of the effects of the mutual 
interactions between the players (either localized at the ‘technology push’ or at the ‘market pull’ side), 
is foreseen as a prerequisite for refining the needs and optimising the strategic choices of several 
stakeholders (researchers, entrepreneurs, policy makers, just to mention the most relevant ones). 
Considering the increasing impact of the European initiatives aimed at fostering innovation and the 
funds dedicated by the EC to R&D and entrepreneurial activities representing a consistent resource 
for years to come, the analytical methods (where inputs may as well include the number/relevance of 
publications, patents and TRL reached) are expected to become relevant not only for exploiting the 
initiatives with the highest added value, but also for the consolidation of a knowledge transfer market.
8 COMMUNICATION TOOLS
• For further considerations and upgrading of initiatives promoted by ASP the following link is 
recommended: www.area.trieste.it
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THE VALUE OF BIOMEDICAL 
RESEARCH WITHIN THE 
TRANS2CARE NETWORK, AND 
RECOMMENDATIONS FOR THE 
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1 THE TRANS2CARE QUESTIONNAIRE AND ITS RESULTS
In order to measure the degree of awareness of the issues related to the exploitation of intellectual 
property, research output and monetization of intangible assets of companies, universities and 
research institutions, a questionnaire (Appendix 1)2 has been sent to a list of subjects inside the 
Program Area3, in which, after a brief presentation about the importance and extent of the Trans2Care 
Project (also “T2C”), the importance tied to the completion of the questionnaire has been widely 
stressed as well. Here below, in order to facilitate a better understanding of the responses, the reader 
will find all the various sections of the questionnaire with the relevant questions. Each section, after 
a brief explanatory introduction, contains the most important information provided by those who 
have submitted the questionnaire. This methodology (i.e. the use of a questionnaire), adopted to 
gather relevant information for the drafting of this work, has been already successfully tested in other 
projects4 but on this occasion did not generate the same quantity of results.
At this point it is necessary to highlight that unfortunately there is a caveat, in fact, the response to the 
questionnaire was unsatisfactory, which caused us not to be able to collect sufficient data for statistical 
purposes, but at the same time it made possible to confirm the hypothesis from which the work 
originated, that is, that there is indeed a divide between research and its exploitation, and between 
1 > Luca graduated in law from the University of Parma, and then earned a Master of Laws in intellectual property in 2003 (WIPO). 
After several years spent in law firms and in a nano-biotech Italian company, he moved to Seattle in 2008 as a Visiting Scholar 
at the University of Washington. Luca is a Fellow of the Stanford-Vienna Transatlantic Technology Forum, Invited Researcher at 
Waseda University (Tokyo) and an alumnus of Singularity University (GSP’10). Now he is the CEO and co-founder of Innoventually, 
a company based in Trieste (Italy), which provides services in the field of open innovation and knowledge transfer.
2 > The questionnaire in appendix is just in English, but all the recipients in Italy received the Italian version thereof.
3 > Please note that for the purpose of drafting this report, the term “institution” will generally refer to universities, research 
centers and companies.
4 > Performed by the author of this work in the U.S., and Japan for projects related basically to the same scientific field.
S. Passamonti, S. Gustincich, T. Lah Turnšek, B. Peterlin, R. Pišot, P. Storici (Eds.) 
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industry and the themes linked to academia and research. To understand how pervasive this problem 
is, it should be enough to mention that at the end of the data collection phase for the preparation of 
the present report, there have been several difficulties in obtaining fully completed questionnaires by 
the project partners, in fact, even among those which have been submitted, some are incomplete.
The results of each section of the questionnaire are shown after the tables containing the questions, 
and they report the data relevant to T2C’s partners first, followed then by the responses of the subjects 
outside of the T2C project. Within this subgroup, the responses are then divided according to the 
nation of the respondent between Italy and Slovenia.5
To complement the survey’s results, at least as far as the academic world is concerned, some of the 
findings contained in the latest NETVAL report (published in 2014)6 are provided to confirm that in 
terms monetization of research results, Italy is definitely lagging behind. In 2012, the universities that 
participated to NETVAL’s questionnaire (49) reported 289 patent applications,7 obtained 201 patents,8 
and spent approximately EUR 2.6 million (approximately EUR 57 thousand for each university, on 
average)9 to maintain an overall patent portfolio (which also includes patent applications) equal to 
3,356 units (68.4 patents/applications per institution, on average).10  Revenues from licenses and 
options in 2012 totaled approximately EUR 309,900,11 with an average value equal to EUR 7600 per 
institution. The number of licenses and/or options entered into in 2012 was equal to 61,12  equal to 1.3 
per university. Numbers, in general, that keep Italy way below the European average, as also pointed 
out in the mentioned report.13 
Section 1: protection and monetization of the research output
In this first section of the questionnaire, questions relating to the protection of intellectual property that 
might have been generated and its monetization have been asked to the recipients. This is definitely a 
section of the questionnaire potentially applicable to all types of respondents, which could have filed 
patent applications, and monetized them after the issuance of patents or even during the prosecution 
of the applications. The only exception was contained in the last question contained in this section, 
in fact, this was referring to contracts commissioned by third parties, which are basically applicable 
only to research institutions / universities and Contract Research Organizations (“CROs”), rather than to 
companies which are committed to developing products on their own.
Questions
• To gain full knowledge of any invention generated by your institution, are you using invention 
disclosure forms14 as the one attached to this questionnaire?15 If not, why?
• Pending patent applications (total)
• Patent applications filed in the last year
5 > To be more precise as to the nature of the respondents and their number, an I.R.C.C.S. (i.e. research and cure institution), and a 
company in Italy, and, as far as Slovenia is concerned, a university, and a company.
6 > Available at the following URL: http://www.netval.it/contenuti/file/Rapporto% 20Netval% 202014.pdf






13 > To further understand the theme of knowledge transfer at the regional level (i.e. Friuli Venezia Giulia Region), please consider 
the opportunity to read the book, in Italian titled “Lo scambio della conoscenza: il valore dei legami università-territorio”, edited by 
Clara Busana e Susanna Zaccarin (EUT, Edizioni Università di Trieste, 2012).
14 > Documents usually adopted by universities and research centers to ensure that researchers can transmit to the competent 
office (usually the Tech Transfer Office) all the information relating to the potential invention they might have conceived.
15 > Not present in Annex 1.
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• How many patent applications are international or otherwise extended outside Slovenia?
• Patents granted (total)
• How many of the granted patents have been licensed or assigned?
• What are the revenues from licensing and/or assignments?
• How many contracts with third parties (i.e. work for hire) have been signed in the last year?
Responses from T2C partners: at the top of the list in terms of figures, predictably, there are academic 
institutions. All university partners use disclosure forms to create a dialogue between their researchers 
and the internal office, which is supposed to deal with the filing of patent applications (and, more in 
general, with the management and commercialization of the intellectual property generated within 
the institution), with the sole exception of the University of Primorska. The hospitals, as it might be 
expected, do not use invention disclosure forms. In terms of granted patents, the Slovenian partner 
universities report lower numbers (with the exception of the National Institute of Chemistry, with 
30 granted patents) than the Italian ones, where the University of Udine ranks first (81),16 followed 
by Trieste (53), and Ferrara (19). Unmatched in terms of performance, however, is the International 
School for Advanced Studies (also “ISAS”), declaring 17 operations, between assignments and licenses, 
in favor of its 17 granted patents, with revenues of just over EUR 50 thousand in the 2011-2013 
period. Finally, it is also worth mentioning the answer provided by the University of Venice which 
with 2 patent applications, reported revenues for approximately EUR 7500017 (deriving from licenses/
assignments) and the ones from the University of Primorska and Venice, which declared to have 
signed, respectively, 51, and 59 contracts (for commissioned research) in the past year. This question, 
referring to the number of contracts for commissioned research, has been left blank in many instances 
because of the likely difficulty in finding a definitive number by consulting all the departments 
potentially involved within any given institution.18 Predictably, the hospital partners, have all stated 
that they had no income generated from patents or contracts commissioned by third parties.19 
Responses from external subjects: at the Italian level, the CRO Aviano National Cancer Institute 
(“CRO”) affirmed that they indeed use invention disclosure forms with researchers for the submission of 
potentially protectable ideas and to have a patent portfolio characterized by excellent performances. 
The other Italian entity also declared excellent results, with 5 patents (and 7 patent applications) and 
revenues of several hundreds of thousands of euros, always generated from licenses or assignments. 
As far as Slovenia is concerned, the university responded by providing outstanding figures, even when 
compared with the most profitable examples from the U.S. In fact, 39 applications generated 34 deals, 
which led to licensing agreements or assignments. Finally, the company declared a single patent 
application together with 3-5 consulting contracts entered into with third parties.
Section 2: Activities aimed at the further development of knowledge
The second section of the questionnaire concerned the activities carried out for the “exploitation” 
of the intellectual property that may be created within each institution. Once again, the question 
dedicated to consulting contracts entered into between the institution and third parties (i.e. work for 
hire) was more relevant to the activities carried out by research centers and universities, while the other 
questions were indeed compatible with all types of institutions, which run research projects. 
16 > Data extrapolated from the submitted document, which describes the active portfolio, including patent applications and 
granted patents until 12/31/2012.
17 > Figure that seems to be overcome solely by the University of Udine, which reported revenues in excess of EUR 300 
thousand in 2011-2012, resulting from licenses/options. This data has been extrapolated from the report submitted by the 
university on the basis of a questionnaire received by the university for another project.
18 > Denoting the same time as it is essential that data such as those required in the questionnaire are available in an easy 
manner and, above all, to be made public for statistical purposes and to measure performance of the institution.




• Do you have an intellectual property (development) policy within your institution? If the answer is 
“yes”, what’s its nature?
• When executing contracts with third parties (i.e. work for hire), how is the intellectual property that 
may be potentially conceived during the performance of research activities managed?
• Do you have any internal resources that are responsible for the management of the intellectual 
property within your institution?
• Do you think intellectual property be an important asset or you do not take it into consideration 
within your institution? Do you have an internal policy governing this matter?
Responses from T2C partners: in this section of the questionnaire, all partners have considered 
intellectual property an important matter, and almost all of them have or are about to adopt ad hoc 
internal regulations and policies. In terms of contracts with third parties (i.e. work for hire), it seems 
that there are some basic principles shared by all of the respondents, but also cases in which each 
transaction is dealt with on a case by case basis depending on the situation, and the nature of the 
other party or other cases in which the parties abide by standardized forms and adhere to general 
principles which are set in existing policies and regulations. Some partners (e.g. the Hospital of Nova 
Gorica and the Orthopedic Hospital of Valdoltra) do not have a dedicated resource to the management 
of intellectual property matters, even though they do consider the topic very important.
Responses from external subjects: at the Italian level, CRO has proven to be one of the leading 
institutions in terms of importance given to the development of intellectual property (and this also 
sanctioned by its membership, as only Italian IRCCS, within NETVAL). CRO also mentioned its by-laws 
as the leading source of the commitment towards technology transfer (in addition to the internal 
regulation titled “Technology Transfer of research results”),20 and also reported all the activities carried 
out in this area. The other Italian respondent has also proven to be fully aware of the matter, and to 
have the human resources and internal policy required to manage any IP issue. As far as Slovenia 
is concerned, the academic respondent declared that they do have an ad hoc regulation as well as 
internal resources to professionally manage any intellectual property that may be potentially generated 
within the institution. Finally, the company declared not to have any specific policy about it, but rather 
to act on a case-by-case basis and to consider the matter also important as a marketing tool.
Section 3: Measurement of the scientific / technology output
The third section of the questionnaire concerned the pure measurement of the scientific and 
technology outputs in terms of publications, research projects, products and innovations reaching the 
market. The last two questions of this section were more likely to be responded by companies rather 
than by universities or research institutions which by their very nature, with the exception of potential 
spin-off ventures, would not have the opportunity to enter the market with their own products.
Questions
• Number of publications (approx.) in peer-reviewed journals generated by the staff of your institution 
in the last 3 years (2010-12)
• Number of funded research projects in which your institution was an applicant in the past 3 years 
(2010-12)
20 > For more information about this, please visit the following CRO’s webpage: http://www.cro.sanita.fvg.it/ricerca/txt_
technology_transfer.htm.
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• Number of new products introduced in the last 3 years (2010-12) by your institution 
• Number of incremental or radical innovations introduced by your institution in the last 3 years 
(2010-12)
Responses from T2C partners: this is perhaps the section of the questionnaire with the most interesting 
answers provided by the respondents. As we might have expected, health-related institutions have not 
reported impressive figures, even though the I.R.C.C.S. Burlo Garofolo declared a very large number of 
publications in peer-reviewed journals (400) and 10 new products introduced in the market during 
the 2010-2012 period. The Slovenian partner universities have declared more or less similar numbers 
in terms of publications in the three-year period (i.e. several hundreds), with a peak reached by the 
National Institute of Chemistry, which declared 628 publications. The Italian partner universities that 
have achieved the highest figures in the ranking are: Ferrara (3702), Trieste (2902) and Venice (1479). 
Moreover, it is worth mentioning the response of the University of Venice, which declared a staggering 
number of introduced new products in the last three years equal to 71 (equivalent to the number of 
research projects carried out in the same period) when almost all the other respondents considered the 
question not applicable to them (understandably, especially in those cases in which the respondent 
was an academic/research institution) or reported much lower figures. Finally, worth mentioning, the 
response of the University of Primorska that declared to have facilitated the introduction of 5 radical (or 
incremental) innovations  in the mentioned three-year period. 
Responses from external subjects: as far as Italy is concerned, it is necessary to highlight the brilliant 
performance of a healthcare provider. In fact, CRO declared to have conceived, in the three-year 
period (2010-2012), 610 publications, conducted 120 research projects (top figures in absolute terms) 
and introduced four products in the market (figures that would be interesting even for an academic 
institution). The company also reported interesting numbers with 12 publications in three years. As far 
as Slovenia is concerned, the university reported outstanding figures with 1569 publications and 215 
funded research projects in the period in question (as for this last number, the institution topped the 
ranking of all the respondents). Lastly, as to the company responding to the questionnaire, despite 
having declared no publications in the period at hand, it reported to have introduced two new 
products in the market in the last three years.
Section 4: awareness of external projects in the field of knowledge development 
and monetization 
The fourth section of the questionnaire related to the degree of awareness that the surveyed 
institutions might have about national and international projects in the field of knowledge (and IP) 
development and monetization.
Questions
• Do you any of the projects related to knowledge development and monetization either at the national 
or international level?
• Do you know the project called iBridge?
• Do you know the project called EasyAccessIP?
• Do you know any platform offering patent intelligence services and patent search tools such as 
Collective IP?
Responses from T2C partners: in general, it seems that, with the exception of the healthcare providers 
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(to which the projects listed in the questionnaire are almost totally unknown),21 the other parties 
have responded positively proving to be aware of such “experiments”. In this regard, it should also 
be mentioned that one of the T2C partners is an organization called t2i - Technology Transfer and 
Innovation, which is “the new consortium for innovation, a newco promoted by the Chambers of 
Commerce of Treviso and Rovigo in which activities, projects, human resources and infrastructure of 
Treviso Tecnologia and Polesine Innovazione - the two special branches promoting innovation of the 
Chambers of Commerce of Treviso and Rovigo - are going to be integrated. Services being offered by 
t2i are aimed at the development of a corporate culture focused on innovation, through the creation 
of educational projects, and full development of pilot projects which might be funded at the national 
or international level.” Therefore, within the group of T2C partners and also for those outside of the 
project, t2i stands as a potential partner to facilitate and/or accelerate the innovation process within a 
public or private institution.
Responses from external subjects: as far as Italy is concerned, the two respondents provided opposite 
responses. While the healthcare provider declared to be aware of the initiatives mentioned in this 
section of the questionnaire, the company said it was not not. As to Slovenia, both the university 
and the company responded positively, declaring to know almost all the projects mentioned in the 
questionnaire.
Section 5: future projects aimed at the development and monetization of knowledge
The fifth and final section of the questionnaire was designed to measure the degree of interest of the 
surveyed institutions as to the possibility of joining new or existing projects, which aim at creating a 
more integrated and more efficient knowledge transfer ecosystem.
Questions
• Have you ever tried to join consortia or platforms to monetize or make otherwise available the patent 
portfolio or know-how of your institution? If not, are you planning to do it in the future?
• If there were a Slovenian platform to foster knowledge transfer activities, would you be interested in 
participating to the initiative by providing data relating to your patents and know-how to help your 
institution monetize them?
• If there were a platform like the one referred to in the previous question, what kind of services would 
you consider appropriate or necessary?
• Do you think that your institution would be willing to pay for a service like the one described in the 
two previous questions? If the answer is “YES”, how much?
• Do you believe that the researchers working for your institution would appreciate such a service? If 
not, why?
Responses from T2C partners: in general, universities (and some health care providers) responded 
favorably about the potential use of platforms to monetize and/or make public the patent portfolio, 
and know-how of the institution. Some of them are also willing to pay a fee to be able to join. As 
to the nature of the required services, top sought-after features seem to be the following: periodic 
information on technology and partnership requests, industry statistics and features increasing the 
possibility to find opportunities for interaction between companies that are interested in seeking 
available technologies and the institutions who can provide them. It is also worth noting, in this 
regard, that t2i - being an organization that aims at promoting innovation - has been working and it is 
currently working on projects such as those mentioned in this section of the questionnaire.
21 > With the exception of the Hospital of Nova Gorica that declared to be aware of some of the most popular tools for IP 
development and monetization.
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Responses from external subjects: as far as Italy is concerned, the two respondents gave diametrically 
opposed answers. In fact, while CRO declared to be in favor of initiatives such as those described in the 
questionnaire, as long as they are provided at no cost, the company has given a negative response, 
showing no interest in this kind of projects. As far as Slovenia is concerned, the university has shown 
some interest, and it also stated that the current procedures are definitely sufficient. The company has 
expressed a positive opinion as well, and highlighted that for startup companies such a service should 
have a low price and have some credibility at the national level.
2  PROPOSALS FOR DEVELOPING AN EFFECTIVE KNOWLEDGE TRANSFER   
 SYSTEM 
This section describes some opportunities that could be implemented with somewhat ease to the 
benefit of the Program Area (and beyond) being the tools in question primarily related to access and 
use the Internet, therefore, practically accessible from everywhere. 
2.1 Knowledge transfer through online portals
The following paragraphs illustrate some examples, that became real initiatives through entrepreneurial 
efforts or have been carried out by public institutions, which show that the use of networks and online 
tools may facilitate the circulation of knowledge, its use and monetization. The various opportunities 
will be explained according to the following order; firstly, open innovation portals will be examined; 
secondly, additional experiments that combine the open innovation paradigm to crowdsourcing 
practices will be examined.22
2.1.1  Open Innovation portals
Open innovation, as defined by Professor Chesbrough (Berkeley), is “a paradigm that assumes that 
firms can and should use external ideas as well as internal ideas, and internal and external paths to 
market, as the firms look to advance their technology.” 23 This paradigm is particularly favored by the the 
growth of exponential technologies (those that partly relies on the exponential growth of Information 
Technology), the dematerialization of working boundaries and by the need to get the best solution 
for a given problem exploiting the (virtually infinite) external resources which are available outside 
any organization. A proposal for a new tool for accelerating innovation and its “exploitation” may, for 
example, relate to the creation of an ad hoc portal in which the access would be primarily granted to 
companies willing to seek resources and products outside their corporate boundaries through the 
creation of profiles with specific requests, for not too specified needs, also in order to maintain a certain 
degree of confidentiality, and not to expose themselves against potential competition. If a system 
in which all the needs of companies are categorized by macro technological areas were created, 
then it would be easier for providers of products, services, ideas and technologies, to directly contact 
the company in question and submit a proposal that is theoretically compliant with what has been 
requested. Specifically, such an example would bring measurable benefits to the relation between the 
two distant worlds of “research” and “industry”. In fact, the so-called “death valley” (that is, the moment 
in which technologies developed by universities and research centers do not find an opportunity to 
enter the market and remain unused, and most of the time incomplete and not ready to be marketed), 
which is linked to a significant waste of human resources and money, might be tackled by a tool such 
22 > According to Wikipedia (translation from the Italian page), crowdsourcing is “a business model in which a company or an 
institution relies on for the design or development of a project, idea or object by engaging an indeterminate and unorganized 
group of persons.” For more information: http://it.wikipedia.org/wiki/Crowdsourcing.
23 > Chesbrough, Henry William. Open Innovation: The new imperative for creating and profiting from technology (2003), 
Boston: Harvard Business School Press.
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as an open innovation portal in which all technology and expertise requests are easily accessible by 
researchers. There are already some examples of open innovation corporate portals in the world such 
as the one developed by P&G in the U.S. that has gained a lot of success since its establishment. The 
advantage of universal portal though (compared to those created by a single company) would feature 
the added value of having many different companies and industry areas “under one roof”, thus increasing 
the number of requests for solutions and therefore resulting more attractive to the providers of skills, 
technologies, etc. One of the biggest problems of the Internet in terms of “facilitation” of the innovative 
process is linked to the huge and (most of the times) uncoordinated dissemination of information. 
The creation of a single portal (at least national in scope, but if conceived as a continuation of the T2C 
project, it should be at least cross-border)24 embracing the open innovation paradigm should be an 
experiment in which it would be necessary to pay much attention to the barriers that exist within the 
knowledge transfer process, such as the linguistic one. A multi-country portal, for example, should be 
necessarily in English, which is the de facto most widespread language in the world. Possibly, a portal 
in Italian might have some degree of success (if the Italian market were the target), but on the other 
hand it would be able to attract only those who are able to read and understand Italian, therefore 
decreasing the potential of the tool itself and the paradigm of open innovation as well. As a matter 
of fact, in the medical, biomedical and pharmaceutical fields, even more than in other sectors, the 
use of the English language should be almost mandatory as it should be recognized that this idiom 
plays a universal role in this fields nowadays. Moreover, the opportunity for a company to express their 
needs in these areas of research would also give the opportunity to the providers of technologies 
and skills (i.e. academic and research institutions) to better understand what the real market needs 
are, which would constitute a solution that would save a lot of work and resources by avoiding any 
duplication of research and/or unnecessary intellectual speculation on topics that the market is not 
interested in. Moreover, the principles of open innovation can be employed in the health(care) world in 
the very same way in which they have been applied up to now to cope with business demands, with 
mixed forms of collaboration, which might somehow involve the public sector. An example of a similar 
opportunity is offered by Edison Nation Medical,25 which defines itself as an “healthcare incubator and 
an online community that cares passionately about creating more effective, more efficient and safer 
healthcare through innovation”. Edison Nation Medical has introduced an open call in these days on 
its website to collect all the ideas and inventions which may be somewhat beneficial to all those who 
suffer from arthritis.
 
Open call for arthritis. Source: Edison Nation Medical26
24 > In fact, limiting an open innovation portal to only certain countries (by using a specific language, for example) would run 
counter the very principles of open innovation as it would allow some sort of openness, but it would remain geographically 
limited. The most desirable solution, then, unless there were specific commitments relating to the creation of single-country 
portal, is to proceed with a project at international level, (also) by utilizing the English language.
25 > For more info, see Edison Nation Medical: http://edisonnationmedical.com/about.
26 > To see the full description of the call, go to http://edisonnationmedical.com/live_product_searches/ENMEDICAL454.
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In this case, the incubator will assess the value of the ideas submitted and then try to bring the 
winning solution on the market, sharing with the winning proponent any royalties from the use of 
the selected product or tool. This is just one of the possible ways in which open innovation, which in 
the last presented case intersects the realm of crowdsourcing (more on this later), can be beneficial to 
human health. To this end, in fact, there might be consortia comprising several companies willing to 
use a single tool or other forms of open innovation portals managed and sponsored by government 
agencies only. Mixed forms might be conceived too, but they would probably be somewhat difficult 
to run as they should create a perfect balance between public and private interests. 
2.1.2  Open Innovation: challenges, and other proposals
A further form of open innovation tool that gained a lot of attention and success since the early 2000s 
has been carried out mainly by North American companies, such as Innocentive and Innovation 
Exchange, to name a few, that have as their primary goal the research of solutions, mainly (but not 
only) to technological problems that are defined in advance by their clients (mostly companies, but 
not only them, engaged in various sectors: agriculture biotechnology; computer science; engineering; 
physics; design, etc.). The winning solutions are then rewarded with monetary prizes. 
  
InnoCentive’s homepage. Source: InnoCentive ®
There are several differences between these cited examples and other tools being used to achieve 
open innovation, which may also include the management of the innovation process by confining 
the activities to closed communities. In this case, for example, requests for solutions are always routed 
to various groups (and that it is why we are still talking about open innovation), but these groups are 
selected by the service provider, that will make only the members of those (closed) groups aware of 
the specific request. Instead, in the previous cases,  (e.g. Innocentive and Innovation Exchange), their 
portal serves, among other things, as a database for challenge briefs (i.e. technical/business “problems”) 
for which companies (and public institutions) are willing to pay to post them and get a solution by any 
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person or team in the world, registered to the portal. Here the open innovation paradigm perfectly 
intersects the realm of crowdsourcing and it reaches its full potential. Moreover, the benefit of having 
a neutral market place of innovation, where potentially everyone could actually participate by creating 
a request for a solution, is beneficial to those who want to keep their name and/or nature undisclosed. 
In fact, for a company, most of the times (but not always), it might be fundamental to avoid disclosing 
information about their ideas and business strategies, and this could be hardly prevented if the requests 
were posted by using a corporate portal. As mentioned, the portals in question display challenges with 
a final award at the end of the evaluation period, which consists of a sum awarded to the individual or 
team that will eventually be selected by the client as the winning one. The incentive to participate in a 
challenge, that sometimes involves quite substantial awards, it is clear and the challenges are, in fact, 
able to attract up to thousands of potential solvers sometimes, who engage in providing a solution to 
the problem stated by the client of an open innovation marketplace. 
 
Some examples of challenges. Source: Innocentive® 
The benefit associated to the use of a portal providing this type of services is self-explanatory for a 
company. In fact, with an almost “negligible” amount of energy and resources (which of course does 
not take into account any efforts made prior to the challenge), a company could have the opportunity 
to receive thousands of solutions, from everyone, from everywhere. This means, translated into 
concrete terms, that the sponsor of a challenge could benefit for several months (this is the time 
usually given to the potential solvers to submit a solution) from an R&D pool consisting of thousands of 
individuals who have an unbiased and fresh vision towards the problem as opposed to the resources in 
the ranks of the company sponsoring the challenge. If we wanted to go beyond this business model, 
we could try to find a way in which demands might find a solution by taking advantage of the already 
conceived and available knowledge, therefore avoiding unnecessary and costly duplication of efforts. 
In fact, it might well be that technology demands could be answered by providing already existing 
solutions, which are not yet (that) known. At this moment existing knowledge comes into play. As a 
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matter of fact, many, perhaps the majority of companies in the world are not aware of what is being 
conceived in (all of the) universities and research centers around the world. The language being used to 
communicate this information is certainly one of the major barriers to overcome since it is impossible 
to transfer effectively information if the potential recipient is not able to decrypt and understand the 
content of the communication. Additionally, large companies that have begun to outsource their 
research efforts through academic collaborations usually speak directly to the pool of institutions that 
are generally recognized at the global level for their results and reputation, not considering most of 
the other solutions, which originate from organizations belonging to lower tiers. The most desirable 
solution, therefore, is probably linked to the creation of open innovation portals which should allow 
a free registration to researchers (and more in general to potential solvers), so that the latter could 
take advantage of the opportunity offered by a company to unearth some the existing knowledge, 
which could ultimately become a real product or industrial process. Believing in an imminent and 
massive registration activity with an open innovation portal it is indeed desirable yet rather difficult 
to imagine in the short term, and for this reason that one of the activities to be performed by tech 
transfer offices within universities and research centers should be to constantly monitor these kind of 
portals and forward the relevant information (e.g. a challenge brief ) to the various departments inside 
their organization, so that the researchers could find a further opportunity or suggestion for future 
research endeavors or a potential outlet for the already obtained and insufficiently utilized results.27 
Finally, solutions such as those just described (which makes abundantly use of the potential of the web 
and its outreach) would also provide a concrete answer to some of the questions raised in the previous 
position paper presented within the T2C project titled “Il sistema della ricerca biomedica trasfrontaliera 
italo-slovena: un elemento strategico di specializzazione intelligente per la politica di coesione 2014-
2020”28 by addressing the following questions:
• how can we overcome the lack of communication of research results? How should they be 
communicated?
This, for those who work in the field, is one of the worst problems affecting most of the research 
institutions and universities around the world. Nowadays, the communication of information is 
performed through the most utilized medium in the world, the web, which is an essential element 
in order to reach the largest audience of stakeholders, globally. Unfortunately, only few universities 
(especially if compared to the overall number, which is above twenty thousands) and research centers 
in the world have web pages dedicated to technology transfer that can be easily navigated by users 
with relevant (e.g. showing what are the potential applications of the technology in question), and 
updated information and this makes the potential match between offers and demands rather difficult. 
Probably, the easiest solution to make this kind of information easily accessible would be to publish 
the research results in a very concise and “universal” way (i.e. adopting a standard form), giving also 
the possibility to information aggregators to operate freely and effectively. Another solution that 
could be easily implemented to communicate and monetize research results, especially by research 
institutions, and universities, relates to the possibility of offering non-exclusive licensing opportunities 
through their websites by using solutions already in the public domain, such as NASA’s program called 
QuickLaunch,29  which generally provides licenses with a set initial fee, annual royalty and standard 
terms. 
27 > At this point it might be natural to try to understand why at the European level portals like those operating in North 
America do not emerge (at least comparing the outreach), and why there are few European companies who seem to believe in 
this novel paradigm to boost innovation.
28 > Passamonti, Sabina, Il sistema della ricerca biomedica trasfrontaliera italo-slovena: un elemento strategico di specializzazione 
intelligente per la politica di coesione 2014-2020, Position Paper (May 2014), available at the following URL: http://it.trans2care.eu/
UserFiles/file/eventofebbraio2014/position%20paper%20Sabina/Position%20paper%20ver%2010%2005%202014-Passamonti%20.
pdf
29 > For more information about QuickLauch, please consult the following URL: https://quicklaunch.ndc.nasa.gov
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Example on the platform QuickLaunch. Source: NASA
As a matter of fact, a business model with non-exclusive licenses favors a quicker negotiation process, 
and it should probably be adopted by all research institutions and universities, when possible, to try to 
monetize some or all of the technologies. 
• How can we innovate innovation in terms of knowledge management?
To answer this question we must first answer a series of conceptually upstream questions, namely: 
what is the difference between an idea and an invention? 
The definition of “idea” is pretty straightforward. An idea is the most abstract concept that can be 
conceived while an invention, on the contrary, is usually defined as a technical solution to a technical 
problem. Finally, an innovation, when it refers to a product or process is not only a new product or 
process as such, but something more because there is also a social component that characterizes 
the acceptance of the innovation in question by its users. That said, the innovation process (which is 
indeed a knowledge management exercise), that brings a new solution to be commonly accepted and 
therefore become an innovation, could be surely facilitated by tools like those already mentioned with 
additional features, or through challenge-based marketplaces that could also display the technologies 
made available by universities and research institutions. The proposal is, therefore, to go beyond 
what already exists, and is now widely used to combine the idea of an open innovation (challenge-
based) marketplace to a database of already existing and available “solutions”. In fact, if we had the 
possibility to easily know and peruse most of the available technologies beforehand, the choice to 
seek a solution, maybe through the creation of an open innovation contest, would be made only after 
having considered all the possibilities which are currently available.
3 CONCLUSIONS
The survey carried out during the Trans2Care project has not achieved the desired outcome in terms 
of engagement because the number of responses to the questionnaire was insufficient since the 
selected sample of potential respondents has not been able or willing to participate in the survey. 
By dovetailing the obtained results with those available from other sources, however, it is still clearly 
inferable that in the process related to the use, management and monetization of knowledge there is 
indeed room for improvement, especially if we compare the European experience, in terms of open 
innovation, with the North American one. 
Finally, from the sections of the report devoted to future activities, it is possible to draw a list of action 
items that could be definitely  implemented at the Program Area level (even though a national or 
international approach would be more suitable), which could accelerate and make the knowledge 
management, transfer, and monetization processes more efficient and profitable through:
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• the creation of ad hoc portals for corporate-sponsored (i.e. managed by a single company) open 
innovation;
• the creation open innovation portals managed by government agencies;
• the creation of open innovation portals in which public and private interests coexist;
• the creation of portals where open innovation models (especially challenge-based ones) are 
dovetailed with databases that contain existing available technologies;
• the promotion of available technologies through online non-exclusive licensing schemes with a set 
initial fee, annual royalty and standard terms. 
ANNEX 1
QUESTIONNAIRE FOR RESEARCH CENTERS, UNIVERSITIES AND COMPANIES30
Introduction
This questionnaire has been prepared for the project Trans2Care (“T2C”). Trans2Care’s mission is to 
promote the dissemination of knowledge and technology transfer, encouraging the development 
of practical and innovative products for the prevention of diseases, early detection, personalized 
therapies and monitoring of environmental safety and food chain. T2C is a project aimed at creating 
an international network operating in different fields of science and research aimed at developing new 
products and services for the improvement of the health system. The project, started in April 2011, 
is divided into various activities called Work Packages and involves 13 partners located in Slovenia, 
Friuli Venezia Giulia, Veneto and Emilia Romagna, and it is coordinated by the University of Trieste. 
The network is also aimed to develop in close contact with industry and institutions belonging to the 
health system as end-users of new knowledge and technologies. Academic institutions, hospitals and 
healthcare institutions, research institutes and technology transfer centers that form the network are 
working together. The aim is to build together an unprecedented model of integration and create a 
virtuous synergy not only in science and technology, but also from a social and economic standpoint. 
In this perspective, the project participants have undertaken to achieve a set of common objectives 
by September 2014.
This questionnaire consists of 4 pages.
Why is it important to participate in this mapping exercise operated by T2C by filling out the 
questionnaire?
The importance related to this questionnaire, that aims to understand what are the resources in terms 
of knowledge and activities in terms of actions aimed at enhancing knowledge and its monetization, 
is a clear reflection of the importance given to knowledge and its management by the new Framework 
Programme European Commission, Horizon2020 , which will be operating for seven years in the range 
2014-2020. It is important that those who work in various capacities in the field of research, basic and 
industrial in the healthcare field, might be able to fully exploit the resources generated because they 
could make them available to the public and other actors in same or adjacent areas of science and/
or technology.
30 > Please note that Section 6, concerning the information of the specific institution, has been expunged from the annex.
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Minimum time for completing the questionnaire: 5 minutes
How to fill out the form: please fill out the following questionnaire, avoiding to mention confidential 
information, and forward it in electronic format to:
Luca Escoffier
IP Specialist, Project Trans2Care
Definitions: In the following tables, the term “entity” is used to describe government agencies, research 
centers, private organizations, and so on.
SECTION 1:  protection and monetization of research output 
Q.1In the following table you will be asked what are the activities being performed to favor research 
results and know-how within your organization. 
Question Answer
To keep track of potential inventions, do you use 
invention disclosure forms? If not, why? 
Number of filed applications (total)
Number of filed applications in the last year
How many applications are PCT ones or foreign?
Number of granted patents (total)
How many patents have been assigned/
licensed?
What are the revenuws deriving from 
assignments/licenses?
How many consulting contracts have been 
signed in the last year?
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SECTION 2: activities to enhance the produced knowledge
Q.2 In the following table there are some activities intended to enhance the produced knowledge. 
Question Answer
Does your organization have a policy to protect 
the generated intellectual property? If so, in 
which form?
When your organization is contracted to provide 
consulting services, how is the intellectual 
property generated during the project 
regulated? 
Do you have intellectual property specialists 
working for you? 
Do you think intellectual property be relevant 
within your organization? Do you have an 
internal policy regulating it? 
SECTION 3: measuring the scientific/technology output
Q.3 In the following table there are several questions related to the measurement of the output within 
your organization. 
Question Answer
Number of publications (ca.) in peer-reviewed 
journals generated by the staff of your 
organization in the last 3 years (2010-12)
Number of research projects financed in which 
your organization has been a project leader in 
the last 3 years (2010-12)
Number of new products being commercialized 
in the last 3 years by your organization (2010-12)
Number of disruptive or incremental innovations 
introduced by your organization in the last 3 
years (2010-12)
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SECTION 4: awareness of external projects in the field of valorization and monetization 
of knowledge
Q.1 In the following table some of the major international projects in the field of valorization and 
monetization of knowledge are being listed. 
Question Answer
Do you know any of the projects intended to 
valorize and/or monetize knowledge at the 
national and/or international level? 
Do you know the IBridge Network?
Do you know the project called EasyAccessIP?
Do you know free public platforms for patent 
intelligence and research like Collective IP?
SECTION 5: future projects intended to favor the valorization and monetization of knowledge
Q.5  The following table concerns present or future projects in which your organization might be 
interested to take part to. 
Question Answer
Have you ever tried to be part of consortia or 
platforms in order to monetize or make your 
patent portfolio publicly known? If not, are you 
planning to do it?
If you had the chance to have a Slovenian 
platform intended to valorize research results 
and allow an easier monetization of research 
results, would you join it? 
If the platform mentioned in the previous 
question would be operating, what are the 
fundamental services you would like to have?
Do you think your organization might be 
interested in a platform like the one described 
above and would be willing to pay in order to 
join it? If so, how much do you think it should 
charge? 
Do you think that a platform like the one 
mentioned above would be interesting for the 





IL SISTEMA DELLA RICERCA 
BIOMEDICA TRANSFRONTALIERA 
ITALO-SLOVENA: 
UN ELEMENTO STRATEGICO DI 
SPECIALIZZAZIONE INTELLIGENTE 
PER LA POLITICA DI COESIONE 
2014-2020
Sabina Passamonti
Università degli Studi di Trieste, Dipartimento di Scienze della Vita, via L. Giorgieri 1, 34127 Trieste 
(e-mail: spassamonti@units.it; cell: 3665898629). Coordinatrice del progetto Trans2Care (www.trans2care.eu)
_____________________________________________________________________ 
1 LO STATO DELL’ARTE
Il sistema della ricerca biomedica. Il cospicuo patrimonio d’infrastrutture, tecnologie e conoscenze 
biomediche presenti con alta densità in area transfrontaliera s’inserisce in un quadro strutturale 
evidenziato come un elemento di forza nell’analisi SWOT del Programma Operativo Italia-Slovenia 
2007-20131. 
Grazie ai finanziamenti erogati dal Programma per la cooperazione transfrontaliera Italia-Slovenia 
2007-2013, la ricerca biomedica ha avuto un notevole impulso, creando e rafforzando le collaborazioni 
in rete transfrontaliere (e trans-regionali). 
La coesione dei ricercatori. I risultati scientifici di queste iniziative congiunte sono stati presentati alla 
Cross-border Biomedical Conference, tenutasi all’Università di Trieste il 27 febbraio 20142.
All’evento hanno partecipato non solo i diretti beneficiari del Programma Italia-Slovenia, ma anche il 
personale di ricerca in contatto operativo con loro. In tutto, all’evento hanno partecipato più di 150 
ricercatori e sono state presentate 65 linee di ricerca. 
L’evento ha attratto anche ricercatori dell’Università di Fiume, attenti alle future opportunità di 
collaborazione transfrontaliera.
L’interesse istituzionale. L’evento ha riscosso interesse e riconoscimento dell’Università di Trieste, dei 
suoi Dipartimenti di Scienze della Vita e di Scienze Mediche, Chirurgiche e della Salute, dell’Università 
di Udine, degli organi di Gestione del Programma Italia-Slovenia, del Servizio di Trasferimento 
1 > http://www.ita-slo.eu/documenti_di_riferimento/documenti_di_programma/
2 > http://it.trans2care.eu/Sections.aspx?section=398.498
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Tecnologico di AREA Science Park, del Consorzio di Biomedicina Molecolare. 
Il raccordo con il progetto PACINNO. Progetto strategico finanziato dal Programma IPA-Adriatico, 
PACINNO ha l’obiettivo di sviluppare strumenti e servizi per l’innovazione, il trasferimento tecnologico 
e l’imprenditoria3. Come Trans2Care, PACINNO è coordinato dall’Università di Trieste. È in atto un 
continuo scambio di esperienze e competenze tra i due Coordinatori di progetto.
La visione futura. I coordinatori dei sei progetti biomedici transfrontalieri si sono incontrati nuovamente 
il giorno 8 aprile 2014 per elaborare proposte strategiche di coesione e sviluppo, da presentare ai loro 
referenti istituzionali e amministrativi, con l’obiettivo di contribuire all’individuazione delle priorità nelle 
rispettive strategie di specializzazione intelligente regionali/nazionali.
2 PUÒ LA RICERCA BIOMEDICA DIVENTARE UNA PRIORITÀ DELLA    
 SPECIALIZZAZIONE INTELLIGENTE DELLA REGIONE FVG?
La definizione di specializzazione intelligente. È un “ambito applicativo” che include combinazioni di 
tecnologie, mercati e bisogni che possano sostenere la competitività delle regioni europee nel lungo 
termine4.
La mappa regionale delle specializzazioni. Questo recente documento5 indica che la nostra Regione 
ha 5 specializzazioni tecnologiche, tra cui Scienze della Vita si distingue dalle altre per concentrare il 
maggior numero di key enabling technologies (KET)6.  
La ricerca biomedica è una specializzazione molto promettente, con forti probabilità di generare 
successive innovazioni tecnologiche nascenti da complementazioni tra KET. Inoltre ha la capacità di 
“comunicare” con altri domini specialistici, come l’agrifood e l’ambiente, i cui confini con le Scienze 
della Vita sono nominali. Basti vedere che le sub-specializzazioni neuroscienze, farmaci/farmaceutica e 
nutraceutica sono presenti in entrambi i domini. 
3 COME RENDERE INTELLIGENTE LA SPECIALIZZAZIONE? 
 IL MACRO-OBIETTIVO
È urgente fare in modo che le specializzazioni disponibili siano anche intelligenti. Lo saranno se saranno 
identificati obiettivi di sviluppo economico verso cui indirizzare le specializzazioni.
Lo sviluppo tecnologico nell’ambito Scienze della Vita è favorito da una moltitudine di ricercatori di 
base, operanti nelle università e nei centri di ricerca in settori scientifici come la chimica, la biochimica, 
biologia molecolare e cellulare. Ciò tuttavia non basta a rendere questa specializzazione utile a creare 
sviluppo economico sostenibile. 
Periodici osservatori economici forniscono indicatori di progressiva de-industrializzazione della Regione 
FVG, che sembra irreversibile. Anche per quanto riguarda le tecnologie biomediche, si osserva che: 
1. Non esistono relazioni stabili tra gli enti di ricerca regionali e aziende farmaceutiche o biotecnologiche7. 
2. Non esistono relazioni evidenti (note al pubblico) tra PMI regionali e grandi aziende biotecnologiche 
e farmaceutiche, verso cui fornire prodotti, servizi e innovazioni.
3 > http://www.pacinno.eu
4 > Smart Specialisation Strategy: glossario (2013): https://www.researchitaly.it/uploads/7553/Smart%20Specialisation%20
Strategy_S3_Glossario%202013.pdf?v=3f08bde
5 > Pubblicato il 5 marzo 2014: https://www.researchitaly.it/uploads/7553/Mappatura%20specializzazioni_Il%20quadro%20
regionale.pdf?v=3f08bde
6 > Le KET sono: biotecnologie industriali, fotonica, ICT, materiali avanzati, micro/nanoelettronica, nanotecnologie. Per un 
approfondimento: http://ec.europa.eu/enterprise/sectors/ict/key_technologies/index_en.htm
7  > Si veda la carta geografica delle collaborazioni miste università-industria, del tutto assenti nella Regione FVG,  a pag. 57 del 
documento Bibliometric analysis of ongoing projects-Innovative Medicines Initiative Joint Undertaking – Report 2013.  
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Le grandi aziende farmaceutiche sono le grandi assenti nella nostra Regione e nella nostra area 
transfrontaliera, che potrà diventare un polo d’innovazione e di “utili d’impresa” se coesisteranno e 
coopereranno non solo università, enti di ricerca e PMI, ma anche grandi aziende industriali8,9. 
MACRO-OBIETTIVO
Attrarre l’interesse di grandi aziende, operanti sul mercato globale.
4 DAL MACRO-OBIETTIVO ALLA MACRO-STRATEGIA 
Si può costruire una riflessione su due recenti notizie:
 
Questa notizia ci indica la strategia di rete adottata dalle università britanniche per siglare accordi milionari 
con il colosso farmaceutico USA Pfizer10, per studiare le malattie rare e sviluppare nuovi farmaci. I ricercatori 
non sono stati lasciati soli a trattare questioni che riguardano la commercializzazione dei risultati della 
ricerca. Nemmeno i dipartimenti o le università si sono messi in competizione: hanno operato in blocco.
La ricerca biomedica (e non solo) dell’Area transfrontaliera può intercettare l’interesse delle large firms, 
purché sia presente in modo coordinato, e contemporaneamente ascolti il monito di nostri storici 
alleati:
 
L’allineamento (matching) tra ricerca e industria/servizi (“di alta gamma”), richiede nuove azioni 
comunicative, che, oltre ad esportare i prodotti della ricerca nel mondo dell’industria, consentiranno di 
migliorare la comunicazione interna alla comunità scientifica.
5 SPECIALIZZARSI IN MODO INTELLIGENTE: 
 LA CATENA DI OBIETTIVI STRATEGICI
8 > Si veda il resoconto dello studio Joint OECD-European Union (EU) project “A New Innovation Strategy for Regions”  (http://
www.technopolisgroup.com/resources/downloads/101026_Competitiveness_poles_for_OECD.pdf ).




11 > Si veda il documento Innovation Union Scoreboard 2014 (http://ec.europa.eu/enterprise/policies/innovation/policy/
innovation-scoreboard/index_en.htm).




1. La Regione FVG si colloca nel gruppo degli Innovation followers11, per i quali è consigliato di investire 
“in specializzazioni di tipo applicativo, facendo leva sui punti di forza locali”12;
2. Il punto di forza locale è indubbiamente la densità territoriale di università, centri di ricerca e personale 
addetto;
3. Il punto debole locale è che il sistema della ricerca locale è frammentato e conseguentemente sotto-
sviluppato;
4. Le Università di Trieste e Udine (ma non la SISSA) sono state collocate nelle posizioni di bassa classifica 
a seguito della recente Valutazione della Qualità della Ricerca italiana (VQR) per il settennio 2004-2010 13
SI IDENTIFICANO I SEGUENTI OBIETTIVI STRATEGICI:
1. Migliorare la qualità media dei prodotti della ricerca biomedica14, 
  da cui dipende la possibilità di:
2. Accelerare la maturazione tecnologica delle ricerche (spostamento da attività di ricerca di base ad 
attività di ricerca applicata o transizione da Technology Readiness Level, TRL, 1-3 verso TRL 4-6 e oltre), 
  da cui dipende la possibilità di:
3. Acquisire fondi del Programma Horizon 2020, per completare lo sviluppo di nuovi prodotti e servizi 
(che richiedono una TRL da 5-6 in poi), 
  da cui dipende la possibilità di:
4. Attrarre investimenti, per es.: 
• Venture capital per iniziative economiche d’innovazione (start-up).
• Per realizzare partenariati tra imprese e università e così dare nuovo impulso alla catena 
dell’innovazione (dalla ricerca di base e a quella applicata).
6 COME CONSEGUIRE QUESTI OBIETTIVI? LA DOMANDA D’INNOVAZIONE E LE   
 AZIONI PRIORITARIE STRATEGICHE
L’imprescindibile esigenza d’innovazione è mettere ordine tra le ricerche, così da poter creare e 
mantenere le attività di rete tra ricercatori e tra questi e gli imprenditori e accelerare le innovazioni 
produttive. Pertanto,
SI IDENTIFICANO LE SEGUENTI AZIONI PRIORITARIE STRATEGICHE:
n. 1 - Ideare e applicare innovazioni organizzative, basate sulla tecnologia dell’informazione e della 
comunicazione (TIC), che attuino coordinamento e scambio tra: 
i) specializzazioni tecnico-scientifiche (per es. tra scienze della vita e agrifood), 
ii) sub-specializzazioni (per es. tra neuroscienze e scienze ambientali), 
iii) specializzazioni e sub-specializzazioni & le tecnologie abilitanti (KET). 
n. 2 - Proseguire nella formazione di un capitale umano capace di spostarsi da un ambito all’altro (dalle 
tecnologie, alla produzione, al mercato, alle persone) e promuovere iniziative di social innovation. 
13 > http://www.anvur.org/index.php?option=com_content&view=article&id=625:l%E2%80%99anvur-presenta-la-valutazione-
della-qualit%C3%A0-della-ricerca-2004-2010-it&catid=70&Itemid=565&lang=it
14 > La qualità scientifica delle pubblicazioni, misurata con noti criteri bibliometrici quali il numero di citazioni e altri parametri 
derivati (impact factor delle riviste di settore), costituisce l’indicatore 1.2.2. utilizzato per comporre la graduatoria Innovation Union 
Scoreboard 2014
(http://ec.europa.eu/enterprise/policies/innovation/policy/innovation-scoreboard/2014/index_en.htm). Evidentemente, le 
politiche d’innovazione devono prevedere misure volte a favorire la crescita qualitativa delle strutture di ricerca, facilmente 
misurabile e quindi oggetto di monitoraggio.
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n. 3 - Attivare partnership con soggetti industriali già presenti in Regione e, inoltre, promuovere 
collegamenti con partner industriali insediati in altre aree geografiche, nazionali ed estere.
n. 4 – Ideare sistemi user-friendly di controllo e valutazione che consentano il continuo miglioramento 
della performance delle iniziative.
Dato il loro carattere trasversale queste azioni possono essere definite priorità orizzontali. A ben vedere, 
esse sono forme attuative d’innovazione sociale applicata al macro-obiettivo strategico Ricerca & 
Innovazione. Segue un breve commento per ciascuna.  
Priorità orizzontale n. 1 – La gestione della conoscenza
Sulla base dell’esperienza acquisita dai progetti biomedici transfrontalieri, e in particolare Trans2Care, 
centrare gli obiettivi prioritari di cui sopra in un arco temporale limitato (3-4 anni al massimo) è possibile 
solo implementando innovazioni strutturali e organizzative di grande portata, che interessano la 
gestione della conoscenza (knowledge management).
Queste sono tese a ridurre frammentazioni e duplicazioni delle iniziative di ricerca e ad attrarre 
l’interesse di partner industriali, di associazioni e di settori specifici delle amministrazioni pubbliche.
Le innovazioni devono rendere possibile:
1. Condivisione rapida delle conoscenze (knowledge sharing);
2. Gestione/assortimento delle conoscenze (knowledge management);
3. Trasferimento e utilizzo delle conoscenze (knowledge transfer) 
• da un dominio di conoscenza scientifica all’altro,
• da domini di conoscenza scientifica a domini tecnologici (per es. KET),
• da domini scientifici e tecnologici alle industrie, ai servizi sanitari e assistenziali, alla pubblica 
amministrazione (regionale, nazionale ed europea), ad associazioni e cittadini.
4. Produzione di nuova conoscenza;
5. Pianificazione strategica dello sviluppo della ricerca e dell’innovazione;
6. Misurazione dei risultati e degli impatti.
L’innovazione nella gestione della conoscenza deve essere vista come la priorità orizzontale più 
importante, che determinerà la possibilità di raggiungere il primo obiettivo (migliorare la qualità della 
ricerca) e poi progredire da un obiettivo prioritario all’altro15 in tutte le iniziative, in modo da assicurare: 
• Il veloce raggiungimento di obiettivi specifici,
• La valutazione della performance operativa e dei risultati delle iniziative,
• La possibilità di ampliamento delle iniziative.
La gestione della conoscenza dev’essere intesa come una ramificazione specializzata della divulgazione 
scientifica a favore dei cittadini. Forme innovative di comunicazione tra esperti e operatori devono 
permettere di sfruttare pienamente le conoscenze disponibili.
Priorità orizzontale n. 2 – La formazione del capitale umano
Non c’è settore dell’economia in cui si possa fare a meno di operatori dotati di adeguate competenze 
sia tecnico-scientifiche che relazionali, sociali, gestionali ed economiche. Un mix di hard skills e soft 
skills che rende il lavoratore insostituibile in una comunità di lavoro. Eppure, il sistema formativo 
dell’Area Programma Italia-Slovenia forma e seleziona giovani ricercatori ricchi soprattutto di hard skills, 
non riuscendo, per vari motivi, a promuovere lo sviluppo bilanciato di entrambe le skills.
15 > S’intende: dal miglioramento della qualità delle pubblicazioni scientifiche alla realizzazione di ricerche applicate al 
coinvolgimento di partner industriali all’acquisizione di fondi Horizon 2020.
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Le innovazioni devono rendere possibile lo sviluppo di capacità di leadership, mediante:
1. L’attribuzione di responsabilità diretta nella gestione dei fondi europei a giovani ricercatori o 
imprenditori in condizioni d’indipendenza e autonomia;
2. Servizi di mentoring e tutoring, anche forniti da persone che hanno partecipato a progetti precedenti;
3. Tirocini e stage, anche all’esterno dell’Area Programma, in particolare in poli d’innovazione e tecnologici 
europei ed extra-europei.
L’implementazione di questa priorità consentirà di avere a disposizione personale, ricco di competenze 
tecnico-scientifiche, giovane, motivato, creativo, adatto a esplorare e costruire collegamenti tra la 
ricerca e l’industria16. Una prima sperimentazione è stata portata recentemente a termine dal progetto 
Trans2Care17, ma questo ciclo deve essere continuato e migliorato.
Priorità orizzontale n. 3 – I collegamenti tra ricerca e industria
Del tutto insufficienti sono i collegamenti stabili tra sistema della ricerca e aziende. 
Si noti che la sussistente distanza tra mondo della ricerca biomedica e industria è tale da non consentire 
l’espressione o la raccolta di specifiche domande e offerte d’innovazione attraverso canali riconosciuti 
e consolidati. 
Offerta e domanda di conoscenze e tecnologie devono essere costantemente e pubblicamente 
disponibili e decifrabili.
Offerta e domanda di tecnologie e conoscenze e rispettivi soggetti di riferimento devono essere 
rintracciabili in modo facile (s’intende: messaggio semplice e breve) e, attraverso soluzioni di 
comunicazione creativa (mix di testo, grafica, video, audio), promuovere nuove idee e allargare gli 
orizzonti d’intervento.
Questa è la premessa per il conseguente accesso a misure collaudate, come dottorati, assegni di 
ricerca, stage e tirocini compartecipati da industrie e università ed enti di ricerca.
Priorità orizzontale n. 4  - Sistemi di controllo
Il controllo puramente amministrativo-contabile dell’avanzamento dei progetti rappresenta una 
criticità maggiore nell’attuazione dei progetti. Mentre l’applicazione delle migliori prassi amministrative 
è di categorica importanza (anche per procedere verso soluzioni di semplificazione amministrativa), è 
urgente ideare misure di accompagnamento e controllo in itinere delle azioni e dei risultati dei progetti 
da parte di un organo tecnico ad hoc che agisca da interfaccia tra i beneficiari e la/e Autorità di gestione.
Anche in questo caso, si ritiene che strumenti di comunicazione creativa possano causare un 
ribaltamento della percezione negativa che i cittadini italiani, inclusi i ricercatori, hanno dei fondi 
dell’Unione Europea per le politiche regionali18.
7 LE MISURE
Le azioni prioritarie orizzontali possono essere realizzate da progetti pilota19 che operino in stretto 
collegamento con progetti complementari, usando e migliorando gli strumenti operativi sviluppati 
dagli stessi, per conseguire obiettivi specifici di miglioramento della salute della popolazione.  
16 > Si veda Innovation-how to convert research into commercial success case story” a pag. 7 
(http://s3platform.jrc.ec.europa.eu/documents/10157/0/how-to-convert-research-into-commercial-story_en.pdf ).
17 > Si veda http://it.trans2care.eu/Sections.aspx?section=492
18 > Si veda il nuovo Piano di Comunicazione della Direzione Generale per la Politica Regionale e Urbana, a pag. 4: http://
ec.europa.eu/regional_policy/sources/dgs/complan_2014.pdf
19 > Previsti dalla delibera della giunta della Regione FVG 704/2014, Allegato 1, pag. 4.
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I progetti complementari
Questi realizzano azioni tese a conseguire obiettivi specifici di miglioramento della sanità, 
prevedibilmente realizzabili, misurabili dai sistemi di valutazione e controllo e realizzate da un 
partenariato di piccole dimensioni. 
Ad esempio, è prioritario investire risorse per lo sviluppo della ricerca nell’ambito delle neuroscienze, 
poiché le malattie del sistema nervoso centrale sono in aumento anche a causa delle tendenze 
demografiche20. 
La ricerca sulle malattie cardiovascolari, metaboliche e neoplastiche richiede un costante 
sforzo per acquisire informazioni utili soprattutto al perfezionamento della prevenzione e della 
responsabilizzazione individuale per il mantenimento della salute (empowerment). 
8 CAVEAT FINALI
Si tenga conto che questo documento è preliminare e può essere perfezionato dopo il confronto con 
altri portatori d’interesse, che sarà attivamente promosso. Inoltre:
1. Non approfondisce i temi specifici di ricerca e innovazione (priorità “verticali”). In un secondo momento 
saranno presentati dei documenti di approfondimento.
2. Non affronta le esigenze di sviluppo tecnologico delle aziende regionali, che richiedono 
un’elaborazione separata, a cura degli imprenditori.
3. Non fornisce un’analisi SWOT estesa, ma solo una che riguarda la comunità di ricerca biomedica 
transfrontaliera (vedi appendice).
9 APPENDICI
9.1  La rete di ricerca biomedica transfrontaliera finanziata dal Programma per la   
 Cooperazione transfrontaliera Italia-Slovenia 2007-2013
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Morska biološka postaja - 











SISSA - Scuola Internazionale 





Elettra - Sincrotrone Trieste S.C.p.A. 5 992.771
TOTALE 44 8.461.315
20 > Si veda la slide n. 21 in http://www.slideshare.net/trans2care/itaslo-health-research-network-meeting
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9.2 La rete di ricerca biomedica transfrontaliera rappresenta un elemento modello di  
 “specializzazione intelligente”. Perché?
Segue un’analisi SWOT di massima.
STRENGTHS 
Elementi di forza
• Cospicuo patrimonio d’infrastrutture, tecnologie e conoscenze biomediche.
• Cospicuo numero di ricercatori addetti.
• Operatività in rete, allargata a livello transfrontaliero.
• Collegamenti con partner scientifici a livello macro-regionale e globale.
• Le reti sono costituite da partner misti (università, enti di ricerca, ospedali, ecc.), portatori di high-, 
medium-, low-technologies, massimizzando così le forme collaborative.
• Ha attivato contatti con le aziende (il progetto Trans2Care).
• Ha maturato competenze gestionali conformi alle buone prassi europee.
• Ha fornito un training specifico a giovani ricercatori, per promuovere il trasferimento tecnologico 
e l’imprenditoria (il progetto Trans2Care).
• Disponibilità d’indicatori di funzionalità (KPI, Key Performance Indicators).
WEAKNESSES
Elementi di debolezza
• Insufficienti strumenti di comunicazione tra esperti.
• Sotto-utilizzo delle infrastrutture di ricerca
• Scarsa capacità di valorizzazione dei risultati.
• Persistente frammentazione e rischio di duplicazione o inconcludenza delle attività.
• Obiettivi di ricerca e sviluppo di limitata ampiezza e ambizione.
• Scarsi collegamenti con aziende PMI.
• Scarsi o nulli collegamenti con grandi imprese. 
• Scarsa propensione all’imprenditorialità.
OPPORTUNITIES
Opportunità
• Aumento della quantità e qualità della produzione scientifica.
• Miglioramento della gestione della salute, grazie all’intensivo e innovativo utilizzo delle conoscenze. 
• Aumento dell’interesse per investimenti e insediamenti.  
• Crescita a polo scientifico biomedico di rilevanza europea.
• Disponibilità di fondi strutturali europei, per sostenere lo sviluppo di risorse umane (human factor), 
iniziative imprenditoriali e innovazioni istituzionali.
THREATS
Minacce
• Insufficienti finanziamenti pubblici nazionali, per la formazione universitaria, la ricerca e l’assunzione 
di giovani ricercatori di talento.
• Interruzione dei processi di trasmissione delle competenze alle nuove generazioni.
• Fuga dei cervelli in aree geografiche lontane.
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_____________________________________________________________________ 
1 STANJE TEHNIKE
Sistem raziskav na področju biomedicine. Obsežna dediščina infrastruktur, tehnologije ter znanja na 
področju biomedicine, ki se v veliki gostoti nahaja na omenjenem čezmejnem območju, se vključuje v 
strukturalni okvir, ki predstavlja element moči v SWOT analizi Operativnega programa Slovenija-Italija 
2007-20131. 
Zahvaljujoč finančnim sredstvom, ki so bila pridobljena iz Programa za čezmejno sodelovanje 
Slovenija-Italija 2007-2013, so raziskave na področju biomedicine pridobile precejšnjo spodbudo in 
tako ustvarile ter poglobile sodelovanje v okviru čezmejnega (in trans-regionalnega) omrežja. 
Kohezija med raziskovalci. Znanstveni rezultati skupnih pobud so bili predstavljeni v okviru konference 
Cross-border Biomedical Conference, ki se je odvijala dne 27. februarja 2014 na sedežu Tržaške univerze2.
Dogodka so se udeležili tako neposredni upravičenci Programa Slovenija-Italija, kakor tudi raziskovalno 
osebje, ki sodeluje z njimi. Skupno se je dogodka, kjer je bilo predstavljenih 65 raziskovalnih smeri, 
udeležilo več kot 150 raziskovalcev. 
Sam dogodek je pritegnil zanimanje raziskovalcev z Univerze na Reki (Hrvaška), ki pozorno sledijo 
bodočim možnostim čezmejnega sodelovanja.
Institucionalni interes. Konferenca je požela veliko zanimanje ter priznanje Tržaške univerze, Oddelka za 
Vede o življenju ter Oddelka za medicinske, kirurške ter zdravstvene vede, priznanje Univerze v Vidmu 
(Udine), kakor tudi Organov za upravljanje Programa Slovenija-Italija, Službe za prenos tehnologij 
1 > http://www.ita-slo.eu/documenti_di_riferimento/documenti_di_programma/
2 > http://it.trans2care.eu/Sections.aspx?section=398.498
S. Passamonti, S. Gustincich, T. Lah Turnšek, B. Peterlin, R. Pišot, P. Storici (Eds.) 
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ISBN 978-88-8303-572-2 / e-ISBN  978-88-8303-573-9. EUT, 2014.
CROSS-BORDER ITALY-SLOVENIA 
BIOMEDICAL RESEARCH:
ARE WE READY FOR HORIZON 2020?
402
AREA Science Parka v Trstu ter Konzorcija za molekularno biomedicino (Consorzio di Biomedicina 
Molecolare). 
Spojitev s projektom PACINNO. Strateški projekt PACINNO, financiran v okviru Jadranskega čezmejnega 
programa IPA , stremi k razvoju instrumentov ter storitev za inovacijo, prenos tehnologij ter 
podjetništvo3. Ker je Tržaška univerza koordinator projekta Trans2Care in projekta PACINNO, poteka 
med koordinatorjema projektov nenehna izmenjava izkušenj in kompetenc.
Vizija za bodočnost. Koordinatorji šestih čezmejnih projektov s področja biomedicine so se ponovno 
srečali 8. aprila 2014 z namenom priprave strateških predlogov za kohezijo in razvoj, ki jih bodo 
nato predstavili svojim institucionalnim ter upravnim referentom. Na takšen način želijo prispevati k 
določanju prioritet odnosnih regionalnih/nacionalnih strategij za pametno specializacijo.
2 ALI LAHKO RAZISKAVE NA PODROČJU BIOMEDICINE POSTANEJO    
 PRIORITETA PAMETNE SPECIALIZACIJE DEŽELE FURLANIJE - JULIJSKE   
 KRAJINE?
Definicija pametne specializacije. Pametna specializacija predstavlja “aplikativno področje”, ki vključuje 
kombinacijo tehnologij, tržišč ter potreb, s katero bi lahko podpirali dolgoročno konkurenčnost 
evropskih regij4.
Deželni načrt specializacij. Nedavno objavljen dokument5 prikazuje 5 tehnoloških specializacij na 
območju dežele FJK, med katerimi izstopajo prav Vede o Življenju z najvišjim številom t.i. key enabling 
technologies (KET)6.
Raziskave na področju biomedicine predstavljajo zelo obetavno specializacijo z izjemnim potencialom 
ustvarjanja nadaljnjih tehnoloških inovacij, ki bodo dopolnjevale KET tehnologije. Med drugim lahko 
tovrstne raziskave “komunicirajo” z drugimi specialističnimi področju, kot sta “agrifood” in okolje, čeprav 
imata veliko skupnega s področjem Ved o življenju le pod-specializacije kot so nevroznanosti, zdravila/
farmakologija ter nutracevtika. 
3 NUJNEGA POMENA JE PREOBRAZBA OBSTOJEČIH SPECIALIZACIJ V OBLIKE,  
 KI BI LAHKO BILE TUDI PAMETNE SPECIALIZACIJE. PREOBRAZBA    
 BO MOGOČA, LE ČE SE BODO DOLOČILI CILJI GOSPODARSKEGA RAZVOJA, 
 H KATERIM MORAJO SPECIALIZACIJE STREMETI.
Tehnološki razvoj na področju Ved o življenju razpolaga s številnimi raziskovalci na osnovni ravni, ki 
delujejo v okviru univerz in raziskovalnih centrov ter raziskujejo znanstvene sektorje, kot so kemija, 
biokemija ter molekularna in celična biologija. Žal pa tovrstna specializacija ni dovolj uporabna pri 
ustvarjanju trajnostnega gospodarskega razvoja. 
Občasni gospodarski opazovalci podajajo kazalnike progresivnega trenda de-industrializacije 
avtonomne dežele FJK, ki ga ni moč ustaviti. Tudi na področju biomedicinske tehnologije je moč 
opaziti, da: 
Nujnega pomena je preobrazba obstoječih specializacij v oblike, ki bi lahko bile tudi pametne 
specializacije. Preobrazba bo mogoča, le če se bodo določili cilji gospodarskega razvoja, h katerim 
3 > http://www.pacinno.eu
4 > Smart Specialisation Strategy: glossario (2013): https://www.researchitaly.it/uploads/7553/Smart%20Specialisation%20
Strategy_S3_Glossario%202013.pdf?v=3f08bde
5 > Objavljeno 5. marca 2014: https://www.researchitaly.it/uploads/7553/Mappatura%20specializzazioni_Il%20quadro%20
regionale.pdf?v=3f08bde
6 > Med KET spadajo: industrijske biotehnologije, fotonika, ICT, napredni materiali, mikro-/nano-elektronika, nano-tehnologije. 
Dodatne informacije za poglobitev: http://ec.europa.eu/enterprise/sectors/ict/key_technologies/index_en.htm
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morajo specializacije stremeti.
Tehnološki razvoj na področju Ved o življenju razpolaga s številnimi raziskovalci na osnovni ravni, ki 
delujejo v okviru univerz in raziskovalnih centrov ter raziskujejo znanstvene sektorje, kot so kemija, 
biokemija ter molekularna in celična biologija. Žal pa tovrstna specializacija ni dovolj uporabna pri 
ustvarjanju trajnostnega gospodarskega razvoja. 
Občasni gospodarski opazovalci podajajo kazalnike progresivnega trenda de-industrializacije 
avtonomne dežele FJK, ki ga ni moč ustaviti. Tudi na področju biomedicinske tehnologije je moč 
opaziti, da: 
1. ne obstajajo več trdni odnosi med deželnimi raziskovalnimi ustanovami ter farmacevtskimi in 
biotehnološkimi podjetji7. 
2. med deželnimi MSP ter velikimi farmacevtskimi in biotehnološkimi podjetji, ki bi jim lahko ponujali 
produkte, storitve ter inovacije, ne obstaja (oziroma ni javno znano) nikakršno sodelovanje.
MAKRO-CILJ
Pridobiti interes velikih podjetij, ki delujejo na svetovnem tržišču.
Pomanjkanje velikih farmacevtskih podjetij na območju FJK in na čezmejnem teritoriju. To območje 
bo tako lahko postalo inovacijsko središče ter središče “uporabno za podjetja”, le če bodo univerze, 
raziskovalne ustanove, mala ter srednja podjetja soživela in sodelovala z velikimi industrijskimi podjetji8,9. 
4 OD MAKRO CILJA DO MAKRO STRATEGIJE 
Razmišljanje lahko oblikujemo na podlagi dveh nedavnih novic:
Novica namreč navaja mrežno strategijo, ki so se je poslužite angleške univerze pri sklepanju milijonske 
pogodbe za preučevanje redkih bolezni ter razvoj novih zdravil z ameriškim farmacevtskim magnatom, 
družbo Pfizer10. Raziskovalci niso bili prepuščeni sami sebi glede trženja rezultatov njihovih raziskav. In 
posamezni oddelki ter univerze niso tekmovali med seboj, ampak so delovali složno.
Raziskave na področju biomedicine (in ne samo) lahko na čezmejnem teritoriju prestrežejo interese 
velikih podjetij, v kolikor se interes izraža na koordiniran način in se sočasno prisluhne opominom naših 
zgodovinskih zaveznikov:
7 > Kot primer navajam geografsko karto z mešanim sodelovanjem med univerzami in industrijskim sektorjem, ki je povsem 
odsotno na območju dežele FJK (stran 57 dokumenta Bibliometric analysis of ongoing projects-Innovative Medicines Initiative 
Joint Undertaking – Report 2013.  http://www.imi.europa.eu/sites/default/files/uploads/documents/IMI_BibliometricReport_3.pdf
8 > Izvleček študije Joint OECD-European Union (EU) project “A New Innovation Strategy for Regions”  (http://www.
technopolisgroup.com/resources/downloads/101026_Competitiveness_poles_for_OECD.pdf ).





Koordinacija (matching) med raziskovanjem in industrijo/storitvami (“visokega obsega”), zahteva nove 
oblike komunikacije, ki ne bo zgolj izvažala produkte raziskav na področje industrije, ampak bo tudi 
omogočala boljšo komunikacijo znotraj znanstvene skupnosti.
5 KAKO SE PAMETNO SPECIALIZIRAMO: VERIGA STRATEŠKIH CILJEV
Upoštevati moramo sledeče:
1. Avtonomna dežela FJK spada med sledilce inovacij (Innovation followers)11, za katere so smiselne 
investicije “v specializacije aplikativnega tipa, pri čemer se opirajo na prednosti, prisotne na lokalni 
ravni”12;
2. Nedvomno predstavlja lokalno prednost visoka gostota univerz, raziskovalnih ustanov ter primernega 
osebja;
3. Na lokalni ravni predstavlja slabost razdrobljenost lokalnega raziskovalnega sistema, ki je posledično 
tudi slabo razvit;
4. Tržaška univerza ter Univerza v Vidmu (ne pa izobraževalna ustanova SISSA) se nahajata nizko na 
lestvici, ki jo je za sedem-letje 2004-2010 nedavno objavila ustanova za ocenjevanje kakovosti raziskav 
na območju Republike Italije (Valutazione della Qualità della Ricerca italiana -VQR)13
IZPOSTAVLJENI SO BILI SLEDEČI STRATEŠKI CILJI:
1. Izboljšanje povprečne kakovosti produktov raziskav na področju biomedicine14, 
wod katerega je odvisna možnost:
2. Pospeševanje tehnološke zrelosti raziskav (premik od osnovnih raziskovalnih dejavnosti k dejavnostim 
aplikativnih raziskav oziroma prehod iz stopnje tehnološke pripravljenosti (Technology Readiness 
Level) TRL 1-3 proti TRL 4-6 in več, 
od katerega je odvisna možnost:
3. Pridobivanje sredstev iz Programa Horizon 2020 za zaključevanje razvoja novih produktov ter storitev 
(kar zahteva stopnjo tehnološke pripravljenosti TRL 5-6 in več), 
od katerega je odvisna možnost:
4. Pritegovanje investicij, in sicer: 
• Venture capital za inovativne gospodarske pobude (start-up).
• Za realizacijo partnerstev med podjetji in univerzami, ki bi lahko podala nov zagon verigi inovacij (od 
osnovnih do aplikacijskih raziskav).
11 > Dokument Innovation Union Scoreboard 2014 (http://ec.europa.eu/enterprise/policies/innovation/policy/innovation-
scoreboard/index_en.htm).




14 >  Kakovost znanstvenih objav, ki je ocenjevana s pomočjo poznanih bibliometričnih kriterijev, kot so število citatov in drugih 
izpeljanih parametrov (impact factor sektorskih revij), predstavlja kazalnik 1.2.2., s katerim se pripravlja lestvico Innovation Union 
Scoreboard 2014 (http://ec.europa.eu/enterprise/policies/innovation/policy/innovation-scoreboard/2014/index_en.htm). Zelo 
verjetno morajo inovacijske politike predvideti ukrepe, s katerimi se bo spodbujalo kvalitetno rast raziskovalnih struktur, in ki bodo 
zlahka izmerljivi ter predmet nadaljnjega monitoringa.
405
6 KAKO LAHKO DOSEŽEMO OMENJENE CILJE? POVPRAŠEVANJE PO INOVACIJI   
 TER PRIORITETNE STRATEŠKE AKCIJE
Na področju inovacij je nujno potrebno vzpostaviti red med posameznimi raziskavami, saj je to edini 
način za ustvarjanje in vzdrževanje mrežnih aktivnosti med raziskovalci, kakor tudi med raziskovalci in 
podjetniki. Le tako bo mogoče pospešiti razvoj donosnejših inovacij. S tem namenom
SO BILI IZPOSTAVLJENI SLEDEČI PREDNOSTNI STRATEŠKI UKREPI:
Št. 1 - Zasnovati in uporabiti organizacijske inovacije, ki so osnovane na podlagi informacijske ter 
komunikacijske tehnologije (IKT), s pomočjo katerih se bo izvajala koordinacija in izmenjava med: 
i) znanstveno-tehnološkimi specializacijami (npr. med vedami o življenju in kmetijsko-živilskim 
sektorjem), 
ii) sub-specializacijami (npr. med nevro-znanostjo in okoljskimi znanostmi), 
iii) specializacijami in sub-specializacijami ter ključnimi spodbujevalnimi tehnologijami  (KET). 
št. 2 - Nadaljevati z izobraževanjem človeškega kapitala, ki se lahko premika med različnimi sektorji 
(od tehnološkega, do proizvodnega, tržnega in kadrovskega) ter pospešuje pobude socialne inovacije. 
št. 3 - Pospešiti partnerstvo med industrijskimi subjekti, ki so že prisotni na območju Dežele FJK ter 
spodbujati povezovanje med industrijskimi partnerji, s sedeži v drugih geografskih področjih, znotraj 
in onkraj nacionalnih meja.
št. 4 - Zasnovati nadzorne ter ocenjevalne sisteme, ki so prijazni za uporabnika (user-friendly) in 
omogočajo nenehne izboljšave pri uspešnosti (performance) pobud.
Glede na njihovo med-sektorsko naravo, lahko te ukrepe definiramo tudi kot horizontalne prioritete. 
Če si jih bolje ogledamo, so to uzakonitvena izhodišča za družbeno inovacijo, ki se umešča v strateški 
makro cilj Raziskav & Inovacij. V nadaljevanju je na kratko opisana vsaka posamezna prioriteta.  
Horizontalna prioriteta št. 1 – Upravljanje z znanjem
Na podlagi znanja pridobljenega s čezmejnimi projekti na področju biomedicine in še posebej 
projekta Trans2Care, se lahko zgoraj opisani prioritetni cilji dosežejo v omejenem časovnem obdobju 
(maksimalno 3-4 letih) zgolj z implementacijo obsežnih organizacijskih ter strukturnih inovacij, ki bi 
zaobjele upravljanje znanja (knowledge management).
Omenjene inovacije stremijo k temu, da zmanjšajo razdrobljenost in podvajanje raziskovalnih pobud 
ter pritegnejo interes partnerjev iz industrijskega sektorja, kakor tudi interes med združenji ter znotraj 
specifičnih sektorjev javne uprave.
Inovacije morajo omogočiti:
1. Izmenjavo znanja (knowledge sharing);
2. Upravljanje/izbiro znanja (knowledge management);
3. Prenos in uporabo znanja (knowledge transfer); 
• med posameznimi domenami znanstvenih spoznanj,
• iz domen znanstvenih v domene tehnoloških spoznanj (npr. KET),
• iz domen znanstvenih in tehnoloških spoznanj v industrijski sektor, sektor zdravstvenih in 
skrbstvenih storitev, v javno upravo (na deželni, nacionalni ter evropski ravni) ter med združenja 
in prebivalstvo.
4. Proizvodnja novega znanja;
5. Strateško načrtovanje razvoja na področju raziskav ter inovacij;
6. Merjenje rezultatov ter vplivov.
406
Inovacija pri upravljanju znanja mora biti najpomembnejša horizontalna prioriteta, ki bo ključno vplivala 
na doseganje glavnega cilja (izboljšanje kakovosti raziskav) ter bo pri vseh pobudah pripomogla k 
napredovanju od enega prioritetnega cilja k drugemu, hkrati15 pa bo zagotovila: 
• Hitro doseganje specifičnih ciljev,
• Ocena operativne učinkovitosti delovanja ter rezultatov pobud,
• Možnost razširitve pobud.
Upravljanje znanja je potrebno dojemati kot specializirano vejo popularizacije znanosti med občim 
prebivalstvom. Inovativne oblike komunikacije med strokovnjaki in operaterji morajo omogočiti 
maksimalno izrabo razpoložljivega znanja.
Horizontalna prioriteta št. 2 – Izobraževanje človeškega kapitala
Vsak sektor v gospodarstvu potrebuje operaterje s primernimi kompetencami, ki segajo od tehnično-
znanstvenega znanja do znanja na področju medsebojnih odnosov ter socialnem, upravnem in 
gospodarskem področju. In prav zaradi te mešanice trdih in mehkih veščin so ti delavci nepogrešljivi v 
delavni skupnosti. Kljub temu izobraževalni sistem na Programskem območju Slovenija-Italija oblikuje 
in izbira prav mlade raziskovalce s številnimi trdimi veščinami, pri čemer mu zaradi določenih razlogov 
ne uspeva spodbujanje uravnoteženega razvoja tako trdih kot mehkih veščin.
Inovacije morajo omogočiti razvoj vodstvenih sposobnosti preko:
1. Pripisovanja neposredne odgovornosti mladim raziskovalcem oziroma podrejenim in samostojnim 
podjetnikom pri upravljanju sredstev evropskih skladov;
2. Mentorstva in tutorstva, ki jih med drugim izvajajo tudi osebe, ki so sodelovale pri predhodnih 
projektih;
3. Pripravništva in delovnih praks, tudi izven meja Programskega območja, točneje v okviru evropskih in 
tujih inovacijsko-tehnoloških središč.
Implementacija omenjene prioritete bo priskrbela mlado, motivirano in kreativno osebje, ki bo imelo 
številne znanstveno-tehnološke kompetence ter bo primerno za raziskovanje in izgradnjo povezav 
med raziskovalnim in industrijskim sektorjem16. Projekt Trans2Care17, je nedavno zaključil prvi cikel 
eksperimentalnega dela, četudi je potrebno z eksperimentiranjem še nadaljevati ter ga izboljšati.
Horizontalna prioriteta št. 3 – Povezave med raziskovalnim in industrijskim sektorjem
Povezave, ki so vzpostavljene med raziskovalnim sistemom in obstoječimi podjetji, so povsem 
nezadostne. 
Potrebno se je zavedati, da je obstoječa oddaljenost med raziskavami na področju biomedicine ter 
industrijskim sektorjem tolikšna, da ne omogoča izražanje oziroma zbiranje specifičnih povpraševanj 
in ponudb za inovacijo preko poznanih in utrjenih kanalov. 
Ponudba in povpraševanje po znanju ter tehnologijah morata biti vedno in javno dostopni ter hkrati 
razumljivi.
Ponudba in povpraševanje po znanju in tehnologiji ter odgovarjajočih referenčnih osebah morata biti 
izsledljivi na preprost način (mišljeno kot: kratko in preprosto sporočilo), hkrati pa morata spodbujati 
nove ideje in se širiti onkraj meja samih ukrepov s pomočjo kreativnih komunikacijskih rešitev (mešanica 
besedil, grafike, audio-video prispevkov).
15 >  Mišljeno kot: od izboljšav kakovosti znanstvenih objav do izvajanja raziskav, ki so namenjene vključevanju industrijskih 
partnerjev pri pridobivanju finančnih sredstev iz programskega obdobja Horizon 2020.
16 >  Glej Innovation-how to convert research into commercial success case story”, stran 7
17 >  Glej povezavo http://it.trans2care.eu/Sections.aspx?section=492
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To so predpogoji za nadaljnji dostop do že preverjenih ukrepov, kot so doktorati, raziskovalne naloge, 
delovne prakse ter skupna pripravništva v okviru industrijskega sektorja, univerz ter raziskovalnih 
ustanov.
Horizontalna prioriteta št. 4  - Sistemi nadzora
Zgolj administrativno-računovodsko nadzorovanje napredovanja projektov predstavlja večji kritičen 
aspekt pri izvajanju projektov samih. Uporaba najboljših praks pri sami administraciji je ključnega 
pomena (tudi z vidika napredovanja proti rešitvam poenostavljene administracije). Prav tako je 
potrebno pripraviti spremljevalne in nadzorovalne ukrepe za akcije in projektne rezultate in itinere , ki 
jih bo spremljalo ad hoc tehnično osebje z vlogo vmesnega člena med upravičenci finančnih sredstev 
ter Organom/Organi za upravljanje.
Tudi v tem primeru se meni, da lahko kreativni komunikacijski instrumenti povzročilo preobrat v 
negativni percepciji, ki ga ima prebivalstvo Republike Italije in sami raziskovalci do sredstev skladov 
Evropske unije za regionalno politiko18.
7 UKREPI
Prioritetne horizontalne ukrepe lahko izvedeno s pilotnimi projekti19, ki se izvajajo neposredno v 
povezavi s komplementarnimi projekti, pri čemer se uporabljajo ter izboljšujejo že razviti operativni 
instrumenti za doseganje specifičnih ciljev na področju izboljšav zdravstvenega stanja prebivalstva.  
Komplementarni projekti
Komplementarni projekti služijo izvajanju akcij, ki stremijo za specifičnimi cilji na področju izboljšav 
zdravstvenega stanja prebivalstva ter so praktično izvedljivi ter izmerljivi s pomočjo sistemov 
ocenjevanja ter nadzora. Tovrstne projekte izvaja partnerstvo manjšega obsega. 
Na primer, investicija v sredstva za razvoj raziskav na področju nevro-znanosti je prioritetnega pomena, 
saj je tudi zaradi demografskega trenda število obolenj centralnega živčnega sistema v porasti20. 
Same raziskave na področju kardiovaskularnih, presnovnih ter neoplastičnih obolenj zahtevajo 
nenehen trud pri pridobivanju uporabnih informacij, predvsem z vidika izpopolnjevanja preventive 
ter povečanja ozaveščenosti glede individualne odgovornosti pri ohranjanju lastnega zdravstvenega 
stanja (empowerment). 
8 KONČNA OPOZORILA
Upoštevati je potrebno dejstvo, da predstavlja predmetni dokument le uvodno točko in se ga lahko 
s pomočjo aktivne promocije izpopolni ob primerjavi z drugimi nosilci interesov. Med drugim velja 
omeniti, da:
1. se ne poglabljajo specifične teme na področju raziskav in inovacije (“vertikalne” prioritete). V prihodnje 
bodo predstavljeni dokumenti z ustreznimi poglobitvami;
2. se ne izpostavljajo potrebe po tehnološkem razvoju deželnih podjetij, saj slednje zahtevajo ločeno 
obdelavo, ki je v domeni podjetnikov.
3. ne podaja izčrpne SWOT analize, ampak se osredotoča le na skupnost, ki deluje v okviru čezmejnih 
raziskav na področju biomedicine (glej dodatek).
18 >  Komunikacijski načrt Glavne direkcije za urbano in regionalno politiko (Piano di Comunicazione della Direzione Generale 
per la Politica Regionale e Urbana), stran 4: http://ec.europa.eu/regional_policy/sources/dgs/complan_2014.pdf
19 >  Odločba Deželnega odbora FJK št. 704/2014, Priloga 1, str. 4.
20  > Diapozitiv št. 21 na povezavi http://www.slideshare.net/trans2care/itaslo-health-research-network-meeting
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9 DODATKI
9.1. Omrežje za raziskave na področju biomedicine, financirano iz sredstev Programa 
čezmejnega sodelovanja Slovenija-Italija 2007-2013. 
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Elettra - Sincrotrone Trieste S.C.p.A. 5 992.771
SKUPNO 44 8.461.315
9.2 Čezmejno omrežje za raziskave na področju biomedicine predstavlja model   
“pametne specializacije”. Zakaj?
Sledi splošna SWOT analiza.
STRENGTHS 
Prednosti
• Obsežna dediščina infrastruktur, tehnologije ter znanja na področju biomedicine.
• Visoko število namenjenih raziskovalcev.
• Delovanje v omrežju, razširjenem na čezmejni ravni.
• Povezave med znanstvenimi partnerji na globalni in makro-regionalni ravni.
• Omrežja sestavljajo mešani partnerji (univerze, raziskovalne ustanove, bolnišnice, itd.), nosilci tehnologij 
visoke, srednje in nizke stopnje, kar zagotavlja maksimalno učinkovitost te oblike sodelovanja.
• Vzpostavili so se kontakti s podjetji (projekt Trans2Care).
• Oblikovale so se kompetence upravljanja, ki so skladne z dobrimi evropskimi praksami.
• Organizirano je bilo specifično izobraževanje za mlade raziskovalce, z namenom promocije prenosa 
tehnološkega znanja in podjetništva (projekt Trans2Care).




• Pomanjkanje orodij za komunikacijo med strokovnjaki.
• Slaba izraba raziskovalnih infrastruktur.
• Slaba sposobnost valorizacije doseženih rezultatov.
• Trajna razdrobljenost in nevarnost podvajanja oziroma nedoslednosti pri aktivnostih.
• Omejen obseg in ambicije raziskovalnih ter razvojnih ciljev.
• Slabe povezave z malimi in srednjimi podjetji (PMI).
• Slabe oziroma neobstoječe povezave z velikimi podjetji. 
• Slaba nagnjenost k podjetništvu.
OPPORTUNITIES
Možnosti
• Povečanje količine in kakovosti znanstvene produkcije.
• Izboljšanje upravljanja zdravja, zahvaljujoč intenzivni ter inovativni uporabi pridobljenega znanja. 
• Povečan interes za investicije ter ustanavljanje podjetij.  
• Rast novega evropskega znanstvenega pola na področju biomedicine.
• Razpoložljivost evropskih strukturnih sredstev, s katerimi se lahko spodbuja razvoj človeških virov 
(human factor), podjetniške pobude ter institucionalne inovacije.
THREATS
Nevarnosti
• Nezadostna količina javnih nacionalnih finančnih sredstev, namenjenih univerzitetnemu izobraževanju, 
raziskavam ter zaposlovanju nadarjenih mladih raziskovalcev.
• Prekinitev procesa prenosa kompetenc na nove generacije.
• Beg možganov v geografsko oddaljena področja.
• Razvrednotenje rezultatov, doseženih v programskem obdobju 2007-2013.
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THE SYSTEM OF ITALIAN - 
SLOVENIAN CROSS-BORDER 
BIOMEDICAL RESEARCH: 
A STRATEGIC ELEMENT OF SMART 
SPECIALISATION FOR THE POLICY 
OF COHESION 2014-2020
Sabina Passamonti
The University of Trieste, Department of Life Sciences, via L. Giorgieri 1, 34127 Trieste 
(spassamonti@units.it; cell: +39 366 5898629). Project Coordinator Trans2Care (www.trans2care.eu)
_____________________________________________________________________ 
1 THE STATE OF THE ART
The biomedical research system. The wealth of infrastructure, technology and biomedical knowledge 
present at high density in the cross-border area is part of a structural framework highlighted as an 
element of strength in the SWOT analysis of the Operational Programme Italy -Slovenia 2007-20131.
As a result of the funding provided by the Programme for cross-border cooperation Italy - Slovenia 
2007-2013, biomedical research has had a significant boost, creating and strengthening cross-border 
(and trans-regional) cooperation in the network.
The cohesion of researchers. The scientific results of these joint initiatives were presented at the Cross-
border Biomedical Conference, held at the University of Trieste on 27th  February 20142.
The event was attended not only by the direct beneficiaries of the Italy - Slovenia Programme but also 
the research staff in operative contact with them. In all, the event was attended by more than 150 
researchers and 65 lines of research were presented.
The event has also attracted researchers from the University of Rijeka, attentive to the future 
opportunities of cross-border cooperation.
The institutional interest. The event raised interest and recognition of the University of Trieste, its 
Departments of Life Sciences and Medical Sciences, Surgical and Health Sciences, the University of 
1  > http://www.ita-slo.eu/documenti_di_riferimento/documenti_di_programma/
2  > http://it.trans2care.eu/Sections.aspx?section=398.498
S. Passamonti, S. Gustincich, T. Lah Turnšek, B. Peterlin, R. Pišot, P. Storici (Eds.) 
CONFERENCE PROCEEDINGS with an analysis of innovation management 
and knowledge transfer potential for a smart specialization strategy 
ISBN 978-88-8303-572-2 / e-ISBN  978-88-8303-573-9. EUT, 2014.
CROSS-BORDER ITALY-SLOVENIA 
BIOMEDICAL RESEARCH:
ARE WE READY FOR HORIZON 2020?
411
Udine, the bodies involved in the management of the Italy – Slovenia Programme, the Technological 
Transfer Service of the AREA Science Park and the Consortium for Molecular Biomedicine.
The connection with the PACINNO project. A strategic project funded by the IPA- Adriatic Programme, 
PACINNO aims to develop tools and services for innovation, technology transfer and entrepreneurship3. 
Like Trans2Care, PACINNO is coordinated by the University of Trieste and a continuous exchange of 
experiences and expertise between two Project Coordinators is underway.
The future vision. The coordinators of the six cross-border biomedical projects met again on April 
8th 2014 to develop policy proposals for cohesion and development, to be submitted to their 
administrative and institutional representatives, with the aim of contributing to the identification of 
the priorities in their respective regional / national smart specialization strategies.
2 COULD BIOMEDICAL RESEARCH BECOME A PRIORITY OF SMART    
 SPECIALIZATION IN THE REGION FVG?
The definition of smart specialization. It is a “scope” that includes combinations of technologies, markets 
and needs that can support the competitivity of European regions in the long term4.
The regional specialization map. This recent document5 indicates that our Region has 5 technological 
specializations, amongst which Life Sciences distinguishes itself from others for concentrating the 
largest number of key enabling technologies (KETs)6.
Biomedical research is a very promising specialization, with strong odds of generating successive 
technological innovations arising from complementarity between KETs. It also has the ability to 
“communicate” with other specialized domains, such as agrifood and the environment, whose borders 
with the Life Sciences are nominal. It is enough to observe that the sub-specializations of neuroscience, 
drugs / pharmaceuticals and nutraceuticals are present in both domains.
3  HOW TO MAKE SPECIALIZATION SMART? THE MACRO-OBJECTIVE.
It is urgent to make sure that the available specializations are also smart. Thy will be so if economic 
development goals towards which to direct the specializations are specified.
Technological development within the Life Sciences is favoured by a multitude of baseline scientists 
operating in universities and research centres in the fields of science such as chemistry, biochemistry 
and molecular and cellular biology. All this, however, is not enough to make this specialization useful 
to create sustainable economic development.
Periodic economic observers provide indicators of a progressive de-industrialization of FVG Region, 
which seems irreversible, even as regards the biomedical technologies, one can see that:
1. Stable relationships do not exist between the research institutions and regional pharmaceutical or 
3  > http://www.pacinno.eu
4  > Smart Specialisation Strategy: Glossary (2013):
https://www.researchitaly.it/uploads/7553/Smart%20Specialisation%20Strategy_S3_Glossario%202013.pdf?
v=3f08bde
5  > Posted March 5th 2014:
https://www.researchitaly.it/uploads/7553/Mappatura%20specializzazioni_Il%20quadro%20regionale.pdf?v=3f08bde





2. There are no evident relationships (known to the public) between regional SMEs and large 
biotechnology and pharmaceutical companies, towards which to provide products, services and 
innovations.
MACRO-OBJECTIVE
Attract the interest of large companies operating in global markets.
The large pharmaceutical companies are conspicuously absent in our Region and in our cross-border 
area, which could become a centre of innovation and “company profits” if they were to coexist and 
cooperate not only with universities, research organizations and SMEs, but also  large industrial 
companies8,9. 
4 FROM THE MACRO-OBJECTIVE TO THE MACRO-STRATEGY 
One can reflect on two recent pieces of news:
This news shows us the networking strategy adopted by the British universities to sign 
huge agreements with the U.S pharmaceutical giant Pfizer10 to study rare diseases and
develop new drugs. The researchers were not left alone to deal with issues concerning the 
commercialization of the research results. Not even the departments or universities put themselves in 
competition with one another … they operated as a block.
Biomedical research (and not only) in  the cross-border Area can intercept the interest of large firms, 
provided it is present in a coordinated manner, and, at the same time, listens the warning of our historic 
allies:
 
The alignment (matching) between research and industry / services (“high-end”) requires new 
communicative actions, which, in addition to exporting the products of the research to the world of 
industry will improve communication within the scientific community
7  > See the map of the mixed university-industry collaborationswhich are completely absent in the Region FVG, p. 57 of the 
document “Bibliometric analysis of ongoing projects - Innovative Medicines Initiative Joint Undertaking - Report 2013.
http://www.imi.europa.eu/sites/default/files/uploads/documents/IMI_BibliometricReport_3.pdf
8  > See the report of the Joint OECD -European study. Union (EU) project “A New Innovation Strategy for Regions” (http://www.
technopolisgroup.com/resources/downloads/101026_Competitiveness_poles_for_OECD.pdf ).
9  > See the article ““Start- ‐up: se la crescita passa da un collo di bottiglia” (http://www.lavoce.info/start-up-se-crescita-aziende-
innovazione/).
10  > http://in.reuters.com/article/2014/05/09/us-astrazeneca-pfizer-rare-diseases-
idINKBN0DP0TN20140509?feedType=RSS&feedName=health&utm_source=dlvr.it&utm_medium=twitter&dlvrit=309303.
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5 SPECIALIZE IN A SMART WAY: THE CHAIN OF STRATEGIC OBJECTIVES
Given that:
1. The FVG Region ranks in the group of Innovation followers11, for which it is advised to invest “in 
specializations of an applicative type, relying on the local strong points” 12;
2. The local strong point is undoubtedly the local density of universities, research centres and staff;
3. The local weak point is that the research system is fragmented and consequently under-developed;
4. The Universities of Trieste and Udine (but not the ISAS) were placed in low ranking positions following 
the recent evaluation of Valutazione della Qualità della Ricerca italiana (the VQR – an evaluation of the 
quality of Italian research) for the seven-year period 2004-201013.
THE FOLLOWING POLICY OBJECTIVES: CAN BE IDENTIFIED:
1. 1) Improve the average quality of the products of biomedical research14,
on which depends the possibility of:
2. 2) Accelerating technological maturity of the research (moving from the activity of basic research to 
the activity of applied research or transition from Technology Readiness Level, TRL, 1-3. to TRL 4-6 and 
beyond),
on which depends the possibility of:
3. 3) Acquiring funds from the Horizon 2020 Programme to complete the development of new products 
and services (which require TRL from 5-6 onwards)
on which depends the possibility of:
Attracting investment, for example:
• venture capital for economic initiatives for innovation (startups).
• To establish partnerships between businesses and universities and thus provide new impetus to the 
innovation chain (from basic research as well as applied).
6 HOW TO ACHIEVE THESE GOALS? THE DEMAND FOR INNOVATION AND   
 STRATEGIC PRIORITY ACTIONS 
The essential need for innovation is to put some order into research, so one can create and maintain 
networking activities between researchers and between them and the entrepreneurs thus accelerating 
product innovations. Therefore, 
11  > See the document Innovation Union Scoreboard 2014
(http://ec.europa.eu/enterprise/policies/innovation/policy/innovation-scoreboard/index_en.htm).
12  > See item on Smart Specialisation Strategy in the Glossary:
https://www.researchitaly.it/uploads/7553/Smart%20Specialisation%20Strategy_S3_Glossario%202013.pdf?v=3f08bde
13  > http://www.anvur.org/index.php?option=com_content&view=article&id=625:l 14 % E2 % 80% 99anvur-presents evaluation-
of-the-quality-%C3%A0-of-research-2004-2010-en & catid = 70 & Itemid = 565 & lang = en
14  > The quality of of scientific publications, as measured by well-known bibliometric criteria such as the number of citations 
and other derived parameters (impact factor of the journals of the sector) go to make up the indicator 1.2.2. used to assemble the 
Innovation Union Scoreboard ranking for 2014
(http://ec.europa.eu/enterprise/policies/innovation/policy/innovation-scoreboard/2014/index_en.htm).
Clearly, innovation policies should include measures to promote the qualitative growth
of research facilities that are easily measurable and therefore subject to monitoring.
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THE FOLLOWING STRATEGIC PRIORITY ACTIONS STAND OUT:
n.1 - To design and implement organizational innovations, based on technology information and 
communication technologies (ICT), which implement coordination and exchange between:
i) technical and scientific specializations (eg. between life sciences and agrifood)
ii) sub- specializations (eg. between neuroscience and environmental science),
iii) specializations and sub- specializations & Key Enabling Technologies (KETs).
n.2 - Continue the formation of human capital capable of moving from one area to another (from 
technologies, to production, to the market, to people) and initiatives to promote social innovation.
n.3 -  Activate partnership with industrial players already present in the Region and, in addition, 
promote links with industrial partners established in other geographical areas, both domestic and 
foreign.
n.4 - Design user-friendly systems of monitoring and evaluation to enable the continuous 
performance improvement initiatives. 
Given their cross-cutting nature, these actions can be defined as horizontal priorities.
A closer look, they are implementing forms of social innovation applied to the macro – objective of 
Strategic Research and Innovation. Here is a brief comment on each.
Horizontal priority  n.1 - Knowledge management
Based on experience gained from the cross-border biomedical projects, and in particular Trans2Care, 
hitting  the priority objectives listed above within a limited timeframe (3-4 years at most) is only 
possible by implementing far-reaching structural and organizational innovations, affecting knowledge 
management. These are aimed at reducing fragmentation and duplication of research efforts and 
attracting the interest of industrial partners, associations and specific areas of government.
 
Innovations must make the following possible:
1. Rapid knowledge sharing
2. Managing / sorting of knowledge (knowledge management) ;
3. Transfer and use of knowledge (knowledge transfer)
4. from one scientific knowledge domain to another,
5. from domains of scientific knowledge to technology domains (eg. KET)
6. from the  domains of science and technology to industry, health services and welfare, public 
administration (regional, national and European to associations and citizens themselves).
7. Production of new knowledge;
8. Strategic planning of the development of research and innovation ;
9. Measuring results and impacts.
 
Innovation in knowledge management must be seen as the most important horizontal priority that 
will determine the chance to achieve the first objective (improving the quality of research), then 
progressing from one priority objective to another15 in all the initiatives, in order to ensure:
The rapid achievement of specific objectives,
The evaluation of the operating performance and results of the initiatives,
The possibility of broadening the initiatives.
 
Knowledge management must be understood as a specialized branch of popular science for the 
15 > This is understood to mean: the improvement in the quality of scientific publications through to the implementation of 
research applied to the involvement of industrial partners in the acquisition of Horizon 2020 funds.
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benefit of citizens. Innovative forms of communication between experts and operators must allow the 
full exploitation of the available knowledge.
Horizontal priority. 2 -  The formation of human capital
There is no sector of the economy in which one can do without operators with appropriate expertise, 
both technical - scientific and relational, social, management and economic - a mix of hard skills and 
soft skills that makes the worker irreplaceable in a work community. Therefore, the educational system 
of the Area Programme Italy - Slovenia shapes and selects young researchers especially rich in hard 
skills, being unable, for various reasons, to promote the balanced development of both sets of skills.
 
Innovations must make the development of leadership skills possible through:
1. The attribution of direct responsibility in the management of EU funds to youth researchers or 
entrepreneurs in terms of independence and autonomy;
2. Mentoring and tutoring services, also provided by people who have participated in previous projects;
3. Apprentices and internships, including those outside of the Area Programme, particularly at innovation 
and technology poles in European and non -European countries.
The implementation of this priority will place staff at disposal who are rich in technical and scientific 
skills, young, motivated, creative as well as keen to explore and build links between research and 
industry16. An initial experiment has recently been completed in the Trans2Care project17, but this cycle 
must be continued and improved. 
Horizontal priority n. 3 - The links between research and industry 
The stable links between the systems of research and companies are completely inadequate. One 
can note that the subsistent distance between world of biomedical research and industry is such as 
not to allow the expression or the collection of specific questions and offers of innovation through 
recognized and consolidated channels. 
Supply and demand for knowledge and technologies must be steadily and publicly available 
and decipherable.
The supply and demand for knowledge and technologies and respective subjects of reference must 
be easily traceable in way (meaning a simple and short message) and, using creative communication 
solutions (a mix of text, graphics, video, audio) should promote new ideas and broaden intervention 
horizons. 
This is the premise for the consequent access to proven measures, such as doctorates, research grants, 
apprenticeships and traineeships shared between industries, university and research institutions.
Horizontal priority n. 4  - Systems of control 
The purely  administrative and accounting control of the progress of projects represents a critical 
aspect that is more pressing than the implementation of projects themselves. While the application 
of administrative best practice is of categorical importance (including for proceeding to solutions of 
administrative simplification), it is urgent design measures of accompaniment and control en route for 
the actions and results of the projects by the ad hoc technical body that acts as an interface between 
the beneficiaries and the management authority or authorities17. 
16  > See Innovation  how to convert research into commercial success case story on page 7 (http://s3platform.jrc.ec.europa.eu/
documents/10157/0/how‐to- convert- research- into- commercial- story_en.pdf ).
17  > See http://it.trans2care.eu/Sections.aspx?section=492
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In this case as well, it would seem considers that creative communication tools can cause a overturning 
of the negative perception that Italian citizens, researchers included, hold with regard to Union 
European funds for regional policies18. 
7 THE MEASURES
The horizontal priority actions can be carried out as pilot projects19 that should operate in close 
connection with complementary projects, using and improving the operating tools they  themselves 
develop to attain specific objectives of improvement of the health of the population. 
The complementary projects
These implement actions aimed at attaining specific health improvement objectives, predictably 
achievable, measurable by systems of evaluation and control and carried out by a partnership of small 
dimensions. 
For example, investing resources for the development of research within neurosciences represents 
a priority because diseases of the central nervous system are on the increase also as a result of 
demographic trends20. 
Research on cardiovascular, metabolic and neoplastic diseases requires a constant effort for the 
acquisition of useful information, above all for the improvements in prevention and rendering the 
individual responsible for the maintenance of his or her own health (empowerment). 
8 FINAL CAVEATS 
One should take into account that this document is preliminary and can be improved after the 
comparing of notes with other interest groups, which will actively promoted. In addition: 
1. It does not go into detail  with regard to specific research and innovation topics ( “Vertical” priorities). 
Papers in depth will be presented later; 
2. It does not examine the needs of regional companies in the field of technological development that 
require a separate analysis carried out by entrepreneurs. 
3. It does not provide an extensive SWOT analysis, but only that which involves the cross-border 
biomedical research community (see Appendix). 
9 APPENDICES
9.1.  The cross-border biomedical research network financed under the terms of the   
 Programme for Cross-border Cooperation - Italy  Slovenia 2007  2013. 
18  > See the new Communication Plan of the General Direction for Rregional and Urban Policy, page. 4: 
http://ec.europa.eu/regional_policy/sources/dgs/complan_2014.pdf
19  > Foreseen in the  resolution of the ruking junta of the  Region FVG 704/2014, attachment 1, page. 4.
20  > See slide n. 21 in http://www.slideshare.net/trans2care/itaslo-health-research-network-meeting
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PROJECT TENDER DURATION BENEFICIARY
PARTNERS 
(No. )
BUDGET ( € )
TRANS2CARE gen-09
Apr. 2011 – 
Sept 2014
University of Trieste 13 2,611,118
PANGEA feb-09
Oct. 2011 – 
Sept 2014
ZEKSP Centre for Scientific 
Research – Primorska University
9 1,253,752
GLIOMA feb-09
Nov. 2011 – 
Oct. 2014




Nov. 2011 – 
Oct. 2014
University Clinical Centre Ljubljana 8 1,285,441
MINA mar-11
Oct. 2012 – 
Mar 2015




Oct. 2012 – 
Mar 2015
Elettra Synchrotron Trieste S.C.p.A 5 992,771
TOTAL 44 8,461,315
9.2 The cross-border biomedical research network represents a model element 
 of “smart specialization”. Why?
There follows a rough SWOT analysis. 
STRONGPOINTS 
• Conspicuous infrastructure heritage, technologies and biomedical knowledge. 
• Conspicuous number of researchers employees. 
• Network operativity,  broadened to encompass cross-border area 
• Links with scientific partners at a macro regional and global level. 
• The networks are made up of mixed partners (universities, research institutions, hospitals, etc.) bearing 
high,  medium,  and low-level technologies, thus maximizing the forms of cooperation 
• Has activated contacts with companies (the Trans2Care project). 
• Has accrued management skills to comply with good European practices.
• Has provided a specific training to young researchers, to promote technological transfer and 
entrepreneurship (the Trans2Care project). 
• Functionality indicators available  (KPIs Key performance Indicators).  
ELEMENTS OF WEAKNESS 
• Insufficient communication tools between experts. 
• Underuse of research infrastructure
• Poor capacity making use of the results. 
• Persistent fragmentation and risk of duplication or inconclusiveness of activities.
• Research objectives and development of limited scope and ambition. 
• Scarce links with SMEs. 
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• Scarce or no links with large businesses.
• Poor propensity towards entrepreneurship. 
OPPORTUNITIES 
• An increase in the quality and quantity of scientific production. 
• Improving the management of health as a result of intensive and innovative utilization of knowledge. 
• Increase in interest towards investments and headquartering. 
• Growth towards a biomedical science pole of importance withing the European Union. 
• Availability of structural European funds to support the development of human resources (human 
factor), business initiatives and institutional innovations.
THREATS  
• Insufficient national public funding, for university training, research and the taking on of talented 
young researchers. 
• Interruption of the transmission processes of skills to new generations.
• Brain-drain to geographically distant areas. 





DEFINITION OF TECHNOLOGY 
READINESS LEVELS (TRL) 
AND APPLICATION 
TO BIOMEDICAL FIELD
Adriano Savoini & Alessandro Tronchin
T&B e associati S.r.l., c/o AREA Science Park, Padriciano 99, 34149 Trieste
Description of the various Levels, corresponding phase (if any) of the Product Design 
process according to ISO9000 rules, actors involved and scenarios.
TRL 1 BASIC PRINCIPLES OBSERVED AND REPORTED: Lowest level of technology readiness. 
Scientific research begins to be translated into applied research and development.
Biomedical field: Active monitoring of scientific knowledge base. Scientific findings are reviewed and 
assessed as a possible foundation for characterizing new technologies
ISO 9000 Project phase: preliminary phase and brain-storming
Actors: Scientist, Researcher, Technician, R&D people
Scenario: Observation might be done by operators acting in a different field / scientific area and 
reported in literature, congresses, blogs, etc.
TRL 2 TECHNOLOGY CONCEPT AND/OR APPLICATION FORMULATED: Invention begins. Once 
basic principles are observed, practical applications can be invented. Applications are speculative and 
there may be no proof or detailed analysis to support the assumptions.
Biomedical field: Scientific “paper studies” can generate research ideas, hypotheses, and experimental 
designs for addressing the related scientific issues. Focus on practical applications based on basic 
principles observed. Use of computer simulation or other virtual platforms to test hypotheses
ISO 9000 Project phase: preliminary phase and brain-storming
Actors: Laboratory team leader, Scientist, Researcher, Marketing & Finance people, IP specialist, 
Regulatory Affairs, Opinion leaders
Scenario: It’s the inventive step! Tech concepts are transferred to product/service/application 
hypothesis. Budget / Market forecasts / IP strategies come into play. Focus groups with opinion leaders 
are used to test the product concept
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TRL 3 ANALYTICAL AND EXPERIMENTAL CRITICAL FUNCTION AND/OR CHARACTERISTIC 
PROOF-OF-CONCEPT: Active research and development is initiated. This includes analytical studies 
and laboratory studies to physically validate analytical predictions of separate elements of the 
technology.
Biomedical field: Begin research, data collection, and analysis in order to test hypothesis. Explore 
alternative concepts, identify and evaluate critical technologies and components, and begin 
characterization of candidate. Preliminary efficacy demonstrated in vitro
ISO 9000 Project phase: Feasibility study
Actors: Research and Development (mainly), Manufacturing
Scenario: Key points (usually the most uncertain ones) are carefully examined to demonstrate the 
“Project” is feasible, both on the tech and financial side. Scientists provide support and guidance to 
solve specific problems. This step will provide a GO / NO GO result ! 
TRL 4 COMPONENT/SUBSYSTEM VALIDATION IN LABORATORIAL ENVIRONMENT:  Basic 
technological components are integrated to establish that they will work together. This is relatively 
“low fidelity” compared to the eventual system.
Biomedical field: Integration of critical technologies for candidate development. Initiation of animal 
model development. In vitro toxicity and efficacy demonstration in accordance with the product’s 
intended use. Initiation of experiments to identify markers, correlates of protection, assays, and 
endpoints for further non-clinical and clinical studies.
• Animal Models: Initiate development of appropriate and relevant animal model(s) for the desired 
indications.
• Assays: Initiate development of appropriate and relevant assays and associated reagents for the 
desired indications.
• Manufacturing: Manufacture laboratory-scale, quantities of bulk product and proposed formulated 
product.
ISO 9000 Project phase: Prototype optimization
Actors: Research and Development (mainly)
Scenario: Prototype is developed to its full performance potential, but still in a lab environment
TRL 5 SYSTEM/SUBSYSTEM/COMPONENT VALIDATION IN RELEVANT ENVIRONMENT: Fidelity 
of breadboard technology increases significantly. The basic technological components are integrated 
with reasonably realistic supporting elements so it can be tested in a simulated environment.
Biomedical field:  Continue  in vitro studies, and animal model and assay development. Establish draft 
Target Product Profiles. Develop a scalable and reproducible manufacturing process.
• Animal Models: Continue development of animal models for efficacy and dose-ranging studies.
• Assays: Initiate development of in-process assays and analytical methods for product characterization 
and release, including assessments of potency, purity, identity, strength, sterility, and quality as 
appropriate.
• Manufacturing: Initiate process development for small-scale manufacturing
ISO 9000 Project phase: Prototype optimization
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Actors: Research and Development (mainly), external consultants, key customers, opinion leaders
Scenario: Once lab prototypes are available and internally tested, first tests out of R&D start, so first 
feedback from users can be acquired.
TRL 6 SYSTEM/SUBSYSTEM MODEL OR PROTOTYPING DEMONSTRATION IN A RELEVANT END-
TO-END ENVIRONMENT: Representative model or prototype system, which is well beyond that of 
TRL 5, is tested in a relevant environment. Represents a major step up in a technology’s demonstrated 
readiness.
Biomedical field: Prepare and submit Investigational New Drug package to EFSA and conduct Phase 
1 clinical trial to determine the safety and pharmacokinetics of the clinical test article.
• Animal Models: Continue animal model development via toxicology, pharmacology, and 
immunogenicity studies.
• Assays: Qualify assays for manufacturing quality control and immunogenicity, if applicable.
• Manufacturing: Manufacture, release and conduct stability test and formulated product in support of 
the clinical trial.
ISO 9000 Project phase: Industrialization
Actors: Research and Development, external consultants, key customers, opinion leaders, 
industrialisation (mainly), manufacturing
Scenario: Scale-up process begins. Precise feedback from users is required so to draft final product 
technical specifications. Part list and precise costing sheet is finalised
TRL 7 SYSTEM PROTOTYPING DEMONSTRATION IN AN OPERATIONAL ENVIRONMENT: 
Prototype near, or at, planned operational system. Represents a major step up from TRL 6, requiring 
demonstration of an actual system prototype in an operational environment.
Biomedical field: Scale-up and initiate validation of  manufacturing process. Conduct animal efficacy 
studies as appropriate. Conduct Phase 2 clinical trials.
• Animal Models: Refine animal model development in preparation for pivotal animal efficacy studies.
• Assays: Validate assays for manufacturing quality control and immunogenicity if applicable.
• Manufacturing: Scale-up and validate manufacturing process at a scale compatible with specific 
requirements. Begin stability studies of the product in a formulation, dosage form, and container 
consistent with Target Product Profile. Initiate manufacturing process validation and consistency lot 
production.
ISO 9000 Project phase: Industrialization
Actors: Research and Development, industrialisation (mainly), manufacturing, QC, purchasing dept, 
finance
Scenario: Internal validation, QC process and release procedures are finalised. Financial management 
of future product is developed
TRL 8 ACTUAL SYSTEM COMPLETED AND “MISSION QUALIFIED” THROUGH TEST AND 
DEMONSTRATION IN AN OPERATIONAL ENVIRONMENT: Technology has been proven to work 
in its final form and under expected conditions. In almost all cases, this TRL represents the end of true 
system development
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Biomedical field: finalize manufacturing process. Complete pivotal animal efficacy studies or clinical 
trials (e.g., Phase 3), and/or expanded clinical safety trials as appropriate. Prepare and submit NDA.
• Manufacturing: Complete validation and manufacturing of consistency lots at a scale compatible with 
specific requirements. Complete stability studies in support of label expiry dating.
ISO 9000 Project phase: Validation of  industrial prototype
Actors: Research and Development, Industrialization, Manufacturing, QC, Marketing (mainly), Sales, 
external testing sites, Regulatory Affairs
Scenario: External validation in reference centres according to a pre-defined protocol. Final draft of 
regulatory documentation for CE Mark or other regulatory approvals.
TRL 9 ACTUAL SYSTEM “MISSION PROVEN” THROUGH SUCCESSFUL MISSION OPERATIONS: 
Actual application of the technology in its final form and under mission conditions, such as those 
encountered in operational test and evaluation.
Biomedical field: Commence post-licensure/post-approval and Phase 4 studies (post-marketing 
commitments), such as safety surveillance, studies to support use in special populations, and clinical 
trials to confirm safety and efficacy as feasible and appropriate.
ISO 9000 Project phase:  Product launch on the market and monitoring in the market
Actors: Research and Development, manufacturing, logistic, Marketing (mainly), Sales, QC, media
Scenario: End of product development process and start of distribution activities through sale force 
or distributors. Acquisition of further inputs from the market (sales force, operators, customers) useful 
for future product / process improvements is started.
NOTE:
• This document has been drafted on the basis of the first TRL scale developed in 1974 by NASA 
researcher Stan Sadin.
• Comments on biomedical field are based on the Guidelines issued by the School of Pharmacy of the 
University of Southern California.
• This document has been drafted by Adriano Savoini & Alessandro Tronchin (T&B Associati s.r.l) and first 
presented to Trans2Care meeting at Nova Gorica University (Vipava location) on December 20, 2013; 
updated version was discussed at the CBC Italy-Slovenia BioMed Conference on February 27, 2014. 
A further updated version was drafted on May 23, 2014 including description of specific scenarios and 
actors involved at the various stages.
425
Cover and layout: Divulgando Srl - Trieste / www.divulgando.eu

Progetto Rete Transregionale per l’innovazione ed il Trasferimento Tecnologico per il Miglioramento della Sanità finanziato nell’ambito del Programma 
per la Cooperazione Transfrontaliera Italia-Slovenia 2007-2013, dal Fondo europeo di sviluppo regionale e dai fondi nazionali
Projekt Transregionalno omrežje za inovacijo in prenos tehnološkega znanja za izboljšanje zdravstva sofinancirana v okviru Programa čezmejnega 














ISBN 978-88-8303-572-2 / e-ISBN 978-88-8303-573-9 
First printed edition, August 2014.
The open-access digital edition is available at:
www.openstarts.units.it/dspace/handle/10077/10259
EUT - Edizioni Università di Trieste
Via E. Weiss, 21 – 34128 Trieste, Italy
http://eut.units.it
